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ZOOLOGY.—A key to the Philippine operculate land mollusks of the 
genus Ceratopoma.' Pau BartscH, United States National 
Museum. 

In 1918 we published in this JouRNAL? a Classification of the Philip- 
pine operculate land shells of the family Helicinidae, with a synopsis 
of the species and sub-species of the genus Geophorus. In that paper 
we gave keys to the subgenera and species of the largest genus, namely, 
Geophorus, of the subfamily Helicinidae. Since then enough ma- 
terial has come to hand to enable us to similarly treat another genus, 
namely, that of Ceratopoma, a key to the species of which is herewith 
furnished (see page 502). 

Ceratopoma has the operculum less specialized than any other 
Philippine Helicinid. It consists of a simple, horny shell without 
calcareous deposit. The type of the genus is Helicina caroli Kobelt. 

The animal, like Geophorus, is usually a ground dweller and may 
be found among dead leaves as well as in crevices of rocks. At the 
present time the genus is known from Luzon, Leyte, Siargao and 
northeastern Mindanao, and it is quite possible that careful collect- 
ing in the islands between the two extremes will reveal additional 
species. 

Ceratopoma caroli Kobelt comes from the island of Siargao. It 
is a large species, with the parietal callus chestnut brown. In fact, 
it is the only Ceratopoma so far known with a brown callus. 

Ceratopoma henningiana Méllendorff was described from Pena 
Blanca, Luzon, and differs from all the other Ceratopomas in having 
a broad brown basal band: near the periphery. 

Ceratopoma cagayanica, sp. nov., differs from the other two 
known large non-color-banded Ceratopomas in having the peripheral 
keel limited on the base by an incised line, in which character it agrees 
with Ceratopoma henningiana Méllendorff. The type, Cat. No. 

4 Published by permission of the Secretary of the Smithsonian Institution. Received 


November 8, 1921. 
2 This JournaL 8: 643-657. 1918. 
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302763, U. S. N. M., comes from Cagayan, Mindanao. It has 4.5 
whorls and measures: altitude, 7.5 mm.; diameter, 13.5 mm. 

Two forms of Ceratopoma are known from the island of Leyte, one 
having the umbilical callus about half the diameter of the shell, which 
is Ceratopoma emaculata Mollendorff, the other having the umbilical 
callus only about one-fourth the diameter of the shell, which may 
be known as Ceratopoma emaculata cabaliana, subsp. nov. The 
former we collected in the mountains south of Tacloban, Cat. No. 
258771, U. S. N. M. The latter comes from Sitio Menoiho, Caba- 

lian, Leyte. The type is Cat. No. 302741, U. S. N. M. 


The remaining members of the genus are all from the island of 
Luzon, and are small, none exceeding 8 mm. in diameter. Two of 
these have a subglobose outline, namely, Ceratopoma quadrasi Mél- 
lendorff, which comes from Caxiguran, and the shell described by 
Wagner as Ceratopoma contermina camiguinensis from Camiguin, 
Luzon. The latter I have not seen, and consequently have not placed 
in the key. The figure given by Wagner resembles that of Cerato- 
poma quadrasi, but from what we know of the distribution of Heli- 
cinas there seems little doubt that it is distinct, and if specimens 
were at hand characters could be given to key it. 

The remaining forms are depressed-conic, and can be divided into 
two species, one having the upper surface strongly spirally striated. 
This is Ceratopcma contermina (Semper) Kobelt, which was described 
from Pancian, northern Luzon, and has a diameter of more than 6 
mm., and a smaller race, which may be called Ceratopoma contermina 
iota, subsp. nov., from Cagayan, Luzon. The type of this, Cat. 
No. 302758, has 4!/; whorls and measures: altitude, 3.2 mm.; greater 
diameter, 5.6 mm. The other species, Ceratopoma rosaliae Pfeiffer, 
is without spiral striation on the upper surface. The typical form 
we have seen from the eastern side of Isabella and Nueva Viscaya 
Provinces, Luzon. 

A smaller race occupies’ the Manila Bay region, to which we now 
give the name Ceratopoma rosaliae manilana, subsp. nov.. The 
type, Cat. No. 184924, U. S. N. M., comes from Manila. It has 
4'/; postnuclear whorls and measures: altitude, 3.8 mm.; diameter 
6.7 mm. 

A still smaller race comes from the Benguet. Province which we have 
called Ceratopoma rosaliae igorota, supsb. nov., the type of which 
has 4'/, whorls and measures: altitude, 3.2 mm., diameter, 5.7 mm. 
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ZOOLOGY.—Marionella (Eurystoma Marion, 1870); an emenda- 
tion, with notes on a new birefringent substance, marionellin, found 
in the intestinal cells. (Contributions to a science of Nematology, 
x1.)' N. A. Coss, U. S. Department of Agriculture. 


The name Eurystoma, applied by Marion? in 1870 to a new genus 
of free living marine nemas discovered by him near Marseilles, France, 
was preempted, having been applied by Rafinesque in 1818 to a genus, 
of molluscs. Naturally, investigations, made during the last half 
century enable one, at the present time, to emend Marion’s original 
description. Having examined as many more new, and as yet un- 
published, species of the genus as have been already published, I 
venture to make this emendation, based on a study of about twenty- 
five species, and to propose for the genus the new name Marionella, 
in commemoration of its original author. 


Marionella, nom. nov. 


Eurystoma Marion, Ann. Sci. Nat. Zool. V. 13: 19. 1870. Not Eurystoma 
Raf. 1818. * 


Cuticle and setae.—The thin layers of the transparent, colorless cuticle are 
traversed by transverse striae so exceedingly fine that they are very difficult 
to see even with highest powers of the microscope. Occasionally oblique striae 
also are to be seen in the cuticle of the lips, running in the direction of a 
left-handed screw. There are no lateral wings to the cuticle, and the striae 
are not altered on the lateral fields. There are no longitudinal striae 
in the cuticle itself, but the attachments of the somatic muscles give 
rise to longitudinal markings of a character somewhat resembling true 
striae. The contour of the body is always plain. 

The cephalic setae, which are one-third to two-thirds as long as the lip- 
region is wide, are six or ten in number. Even when at first sight there ap- 
pear to be only six, it is frequently found that in reality there are ten,— 
each of the four submedian setae having a very short and very inconspicuous 
companion hugging its base. The setae, two lateral and four or eight sub- 
median, are usually slightly curved, of medium size to very slender, taper- 
ing, and somewhat acute, and have innervations that are most clearly visible 
near their bases; they are of medium stiffness to flexible, and spread out- 
ward from the lateral surface of the head opposite the apex of the onchium. 
Occasionally the larger setae can be seen to be about three-jointed. There 
are no special subcephalic setae. On the anterior portion of the neck in 
the vicinity of the head there are always to be found a few small, slender 
setae, one-sixth to one-eighth as long as the corresponding body diameter; 
these usually project at right angles to the neck or incline forward at an angle 
of sometimes as much as forty-five degrees. Not infrequently among the 
cervical setae there is one, a dorsal one, two to three times as far back as 


1 Received November 10, 1921. 
2 Ann. Sci. Nat. Zool. V. 13: 19. 1870. 
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the base of the head, which is more prominent than the others. The somatic 
setae appear always to be reduced to innervations. There are no conspic- 
uous pores on the surface of the body, but the ellipsoidal glandular cells of 
considerable size invariably found in the lateral fields are connected with 
the exterior by means of very small and inconspicuous pores. 

Head and pharynx.—The somewhat rounded to subtruncate head is us- 
ually continuous with the neck, but is sometimes set off by a slight contrac- 
tion, or by a very slight, broad, shallow constriction. The lip-region, on 
the other hand, is nearly always set off by a very slight, narrow and shallow, 
but usually distinctly visible constriction. The membranous lips are them- 
selves thin and confluent, and apparently close by virtue of their elasticity. 
Their margins are very finely striated and possibly sometimes fimbriate. 
The lips are supplied externally with six forward-pointing papillae (or six 
sets of papillae), arranged in a single circlet having a diameter about one- 
half as great as that of the lip-region. These papillae are so exceedingly 
small as usually to escape observation. Their innervations are also exceed- 
ingly inconspicuous. Usually it is only when the papillae happen to project 
forward a little in exact profile that they come into view. 

At first sight the pharynx appears to have the form of that of Oncholaimus. 
It is, however, nearly always divided into two distinct chambers of more or 
less equal length, the anterior of which is somewhat the wider and the more 
symmetrical. This regular anterior chamber is nearly always a napiform 
cavity one-half to two-thirds or even three-fourths as wide as the correspond- 
ing portion of the head. The posterior chamber is of smaller size, usually 
only about three-fourths as wide as the anterior chamber, and more or less 
irregularly spheroidal in form. ‘The refractive walls of the pharynx are 
well-developed, but not very thick. The pharynx is usually armed with a 
single well-developed, forward-pointing onchinm, but there may be one or two 
additional smaller onchia in exceptional cases. The apex of the main, and 
usually only, onchium, always occupying the right ventral submedian posi- 
tion, extends forward sometimes as far as the lips. The convex-conoid, 
enlarged base of the onchium fills the posterior chamber of the pharynx 
comparatively full. This enlarged portion of the onchium is continued in 
the front chamber by a narrower, more slowly tapering, convex-conoid, 
more or less acute summit. This organ is perforated and so serves as the 
outlet of a large oesophageal gland. ‘The posterior pharyngeal chamber is 
separated from the anterior by a constriction, marked in its most pronounced 
form by the presence of narrow and refractive, transverse, arcuate elements 
or thickenings, placed end to end in a circle. Adjacent to this circle, usually 
in front of it and close together, there are one to three transverse rows of 
denticles, each consisting of either about thirty-two, or about sixty-four 
to eighty, somewhat forward-pointing units. These more or less inward 
pointing denticles are rather acute, cylindroid-conoid, uniform in size, and 
are usually so minute as to be barely resolvable with high powers of the 
microscope. 

When viewed from in front, the pharynx is seen to be very nearly round. 
The margin of the lip-region is so thin and filmy that oftentimes it is difficult 
to delimit. An exact count of the denticles in a specimen of an unpublished 
but typical species, gave the following figures:—anterior series of denticles 
62; second series 62; back series of larger denticles 20 ;—this decreased number 
in the back row being due not only to the fact that the denticles are larger 
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and farther apart, but also to fact the that one-third of the circumference 
is destitute of denticles, namely that part of the circumference opposite 
the large onchium. In this particular region, however, the interior walls 
of the pharynx are very finely longitudinally striated. The back row of 
denticles, it should be pointed out, is on the wall of the posterior half of the 
a meme :; “taal 

The neck is conoid, or occasionally subcylindroid, and ends in a cylindroid 
or, more often, a rather decidedly convex-conoid head. 

Amphids and eye-spots—Though the amphids are well-developed, they 
are rarely plainly to be seen. Their exterior expression consists of two dor- 
sally sub-lateral concavities two to three times as wide as long, impinging on 
the bases of the lateral setae. Though the peripheries of the amphids may 
seem to be closed, they are, in fact, nearly always found to be open on the 
posterior margin near the lateral fields. As a rule their contours are almost 
invisible, so that their form and extent are mainly indicated by the apparent 
absence in them of the fine structural elements to be seen elsewhere in the 
cuticle of the head. When clearly defined, their contours are found to be 
reniform with the convex side forward. They are located on or near the 
base of the lip-region, and more or less opposite to the rows of denticles. 
They are usually one-third to two-fifths as wide as the corresponding diameter 
of the lip-region and two to three times as wide as long. 

More often than not two eye-spots are present. These take the form of sphe- 
roidal, compact collections of about one hundred brownish granules, each 
collection lateral in position and lying between the oesophagus and body- 
‘wall,—being about one-fourth as wide as the corresponding portion of the 
neck, and removed from the anterior extremity by a distance two to four 
times as great as the width of the head. Anteriorly, these ocelli often present 
a spherical cavity in which there is at least the suggestion of a spherical 
lens. 

Oesophagus.—The simple conoid oesophagus is destitute of bulbs and 
receives the base of the pharynx in its anterior extremity, where it is usually 
about half as wide as the base of the head. Near the nerve-ring it is usually 
about one-half, and posteriorly usually about three-fifths, as wide as the 
corresponding part of the neck. It is always separated from the intestine 
by a distinct cardiac collum about one-third as wide as the base of the neck. 
While not conspicuous, the lining of the oesophagus is a distinct feature 
throughout its length. Though the oesophageal musculature is usually 
fine, the structure is occasionally coarse in the posterior part. Rarely, 

ellowish spherical granules are found in the tissues of the oesophagus. 

he oesophageal glands are well-developed, or at least one of them is; as 
before stated, they empty into the pharynx through pores in the onchia. 
The right submedian gland is without exception the largest. There is us- 
ually a well-developed conoid or hemispherical cardia one-third to one-half 
as wide as the corresponding portion of the neck. 

Intestine —The intestine becomes at once one-half to two-thirds as wide 
as the body, and is made up of cells of such a size that few are“required to 
build a circumference. Its walls are thick, and its lumen faint. Its cells 
invariably contain fine spherical granules of more or less variable size, the 
largest of them being one-fortieth to one-twentieth as wide as the body. 
The granules are scattered, or sometimes numerous, in the cells, and may 
be so arranged as to give rise to a faint tessellated effect, though this is unusual. 








~~ www www wie S| 


— oe 








pEc. 19, 1921 COBB: MARIONELLA 507 


Doubly refractive granules (Marionellin) in the intestinal cells—In the 
single layer of cells composing the intestine, an undescribed species of Mari- 
onella presented about twenty scattered special cells, more numerous and 
closer together anteriorly, each packed with doubly refractive granules 
(marionellin) mostly of very small size. Marionellin occurs in other species 
of Marionella. 

These special intestinal cells were not distributed along a definite longi- 
tudinal line as in Jronus, where there is a decided dorso-ventral symmetry 
to the intestine due to the dorsal cells having a different character from 
the ventral. The interspaces between these special cells in this species of 
Marionella increased rather regularly from front to rear. 

The discovery of these special intestinal cells is an additional observation 


indicating differentiation among the cells of the nema intestine. Such differ- 


entiated cells are now known to the writer in the following genera, among 
others: Enoplus, Bathylaimus, Ironus, Mononchus, Eurystoma (all carniv- 
orous). It seems very reasonable to suppose that these differentiated cells 
may have functions similar to those of the glands accessory to the intestine 
of other and larger animals. Assuming that digestion in nemas has a general 
similarity to that of the higher animals, it would seem that gastric, hepatic, 
renal and other functions must exist in some form in the nema; thus far, 
however, very few of these functions can be assigned to special organs, as 
few or no such special organs exist. Instead of each cell of the intestine 
carrying out all of these distinct functions, in view of the above observations 
there is now morphological evidence of ‘“‘division of labor,’ and when these 
differentiated cells have been adequately investigated, we shall probably be able 
to assign to them definite functions, and, for illustration, be able to apply to 
them some such terms as “hepatic cells,” “renal cells,’’ ‘‘spleenic cells,’’ etc. 

Tail.—The tail in Marionella takes on one of two distinct forms, accord- 
ing as there ts or 1s not a spinneret present. If there is no spinneret the tail 
is conoid from the anus to the acute terminus, sometimes however tapering 
a little more rapidly in the anterior portion than elsewhere. In species 
possessing this form of tail, usually the tail of the male is the shorter, and 
the narrow conoid posterior part may appear rather as an appendage to the 
short but bulky anterior part. Most of the species, however, possess three 
well-developed unicellular caudal glands and a blunt, conoid, unarmed, and 
symmetrical terminal spinneret about one-fourth as wide as the base of the 
tail. If any setae occur on the tail, they are exceedingly small and very 
inconspicuous. The three quite separate ducts of the caudal glands are 

lainly visible in the tail and end posteriorly in three separate ampullae. 

e unicellular glands themselves are arranged in a loose tandem in front 
of the anus, the foremost being removed a distance from the anus several 
times as great as the corresponding body diameter. 

Lateral fields: glandular cells—The lateral fields are usually about half 
as wide as the body, and contain large, granular, ellipsoidal, glandular cells 
about one-third as wide as the body and emptving on the surface of the 
cuticle by means of exceedingly minute pores. These large glandular cells 
are situated from point to point throughout the length of the body, the 
distance between them being from one to four times as great as the width 
of the body 

Renette——The renette cell is invariably situated behind the neck and 
empties by means of a long, narrow, faintly visible duct. The narrow in- 
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conspicuous ampulla is situated nearly opposite the base of the pharynx. 
The obscure excretory pore is invariably located in the lip-region opposite the 
row of cephalic setae. The presence of the duct andampulla usually causes 
the pharynx as well as the portion of the oesophagus near the head to be a 
little nearer to the dorsal side of the body than to the ventral. 


Nerve-ring.—-The nerve-ring is always a rather conspicuous feature. As 
a distinct collar it surrounds the oesophagus a trifle obliquely and is of me- 
dium size, and has arranged both in front of it and behind it numerous large 
nuclei, whose grouping, however, does not appear to be very orderly. 

Female organs.—The female sexual organs are invariably double and re- 
flexed (‘f). The vulva, though large, is more or less continuous and not 
very conspicuous. The well-developed vagina leads inward at right angles 
to the ventral surface about two-fifths of the. way across the body, and, 
though fairly muscular, is not very amply cutinized. © 

The two straight uteri are of such a size as to contain two or more eggs 
at a time, arranged tandem; these latter are thin-shelled, smooth, usually 
ellipsoidal or somewhat elongated, and are deposited before segmentation 
begins. The reflexed ovaries are broad, or of medium width, taper more 
or less, and extend one-half to two-thirds the distance back to the vulva. 
The ova in them are arranged single file except near the blind end, where 
they are arranged irregularly. 

Male organs.—The tail of the male is like that of the female except that 
it is usually shorter and more pronounced in its features, especially in species 
lacking a spinneret. In all the species that have been carefully examined 
in this respect, namely in the majority of the species, there are two outstretched 
testes extending in opposite directions, the anterior one ending a neck-length 
or more behind the cardia, the other near the beginning of the posterior 
fourth of the body. The two equal spicula are invariably arcuate, and 
occasionally strongly so. At their widest part they are one-sixth to one- 
eighth as wide as the corresponding portion of the body. They are from 
one and one-fourth to two times as long as the anal body diameter, and 
when viewed in profile their proximal ends appear to lie opposite to or slightly 
dorsad from the body axis,—very rarely ventrad. The proximal ends are 
almost always very slightly cephalated by expansion, but they are some- 
times faintly cephalated by constriction or by contraction. They are some- 
what slender, of rather uniform width, and rather blunt at the free end, 
where they sometimes terminate in a simple or denticulate crochet. The 
gubernaculum, placed at right angles to the distal parts in the spicula, though 
sometimes of uniform width, usually tapers internally to a blunt or acute 
point, which lies opposite to or dorsad from the body diameter. From 
this apophysis muscles lead fore and aft to the dorsal body wall. The por- 
tion of the gubernaculum applied to the spicula is one-sixth to one-eighth 
as long as these latter. 

Supplementary organs.—Invariably two large, ventral, pre-anal supple-— 
mentary organs are present, though in a few species they are more or less 
vestigial. They are placed in front of the anus in such fashion that the 

erior one is about as far in front of the anus as the spinneret is behind 
it, and the anterior one about as far in front of the posterior as this latter 
is in front of the anus. There is, however, some variation in the situation 
of this pair of supplementary organs in the different species. Nearly al- 
ways the posterior supplement is a little smaller than the anterior, some- 
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times markedly so. When well-developed, these organs consist of highly 
refractive elements, both external and internal, which are very striking in 
their appearance. ‘To a considerable extent these supplements can be pro- 
truded and withdrawn. When protruded they are very prominent. When 
withdrawn they may leave the ventral contour comparatively even; and 
yet, even when withdrawn, they are hardly less conspicuous than when 
protruded, owing to their highly refractive character. The most striking 
internal elements are two in number to each supplement, extending, one 
forward and the other backward, and may appropriately be termed ‘“‘levers.” 
These levers are somewhat finger-shaped pieces of cutinized material that 
serve for the attachment of muscles. They usually taper but little, and 
their internal extremities are invariably blunt. The two levers of a given 
supplement are usually practically equal in size. When the supplement 
is at rest, the levers lie near the ventral side of the body and parallel to it. 
In such circumstances the exterior portion of the organ protrudes only slightly; 
but when the free inner ends of the levers are drawn inward so that they lie 
at an angle with the ventral surface, sometimes as great an angle as forty- 
five degrees, the external portions of the supplements are protruded. The 
external portion of each organ has the form of a laterally compressed cup, 
or trough, whose profile is exteriorly flat, or more often slightly concave, 
and interiorly more or less semi-circular. While the depth of the organ may 
sometimes equal its width, often it is less, and sometimes only one-half or 
one-third as great. Those species showing the maximum development of 
the supplementary organs present cases where the depth of the organ is 
one-fourth as great as the corresponding diameter of the body. In one species 
the supplementary organs are asymmetrical, the anterior lever or anchor 
having become vestigial, and the anterior portion of the cup or trough having 
diminished relatively in size, so that the contour of the longitudinal section 
of the organ is triangular rather than semicircular. By means of a duct 
each supplementary organ is connected internally and forward with a large 
glandular cell, as in Bolbella. 

Setae on the male.—Just in front of the anus on the male there are usually 
to be found a few minute setae, either ventral or subventral in position. 
They are very short and very inconspicuous. There may be a single one 
at the anus; more often there are one or two subventral ones on each side. 
Occasionally there are two rows extending to near the posterior supplement. 
These setae are arcuate, acute, and when two are present on each side of 
the anus, one of the pair is usually located immediately behind the other 
and is of smaller size. No other papillae or setae have been observed on 
the tail end of the male. There is no bursa. 

Habitat.—The genus Marioneila has hitherto been supposed to be of rather 
small size. It is in reality large, and is widespread in the various oceans. 
While the individuals of a given species may not be numerous, or very wide- 
spread, the number of specific forms observed is yearly augmenting. The 


two sexes are about equally common. 
The genus is most nearly related structurally to Bolbella, Symplocostoma, 


Thoénchus and Catalaimus. 
Marionella spectabilis (Marion) is still retained as the type species. 
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ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably prepared 
and signed by themselves, are forwarded promptly to the editors. The abstracts should 
conform in length and general style to those appearing in this issue. 


GEOLOGY .—Geology of the Cement oil field, Caddo County, Oklahoma. FRANK 
REEvEs. U. S. Geol. Surv. Bull. 726-B. Pp. 45 (41-85). 1921. 

It has long been believed that the region of tilted strata which borders 
the Wichita Mountains should contain local anticlines favorable for the 
accumulation of oil and gas. The pronounced anticline at Cement and 
anticlinal folds at Lawton and to the south in Cotton County support this 
belief. The production of oil at Cement proves not only that the structure 
at that locality is of the type favorable for oil accumulation but that there 
are adequate reservoir beds and a source of petroleum. 

The area lies about 15 miles northeast of the Wichita Mountains, in the 
Permian ‘‘Red Beds” plain, which encircles the Wichita uplift and out of 
which the mountains rise “like islands in a sea.” 

The surface rocks of the Cement field and about 1,500 feet of the under- 
lying beds are regarded by the writer as of Permian age. They consist of 
red and blue shales, red and gray sandstone, gypsum, and limestone. 

The geologic structure is described and its relation to the accumulation 
of oil is discussed. 

The oil produced so far in this field has come from a series of shales and 
sandstones, which underlies the surface at depths of 1,500 to 2,400 feet. 

The paper concludes with recommendations as to future development 
and copies of drillers’ logs of wells. R. W. STONE. 


GEOLOGY AND HYDROLOGY.—Ground water in the Norwalk, Suffield, 
and Glastonbury areas, Connecticut. Haroip S. PALMER. U. S. Geol. 
Surv. Water-Supply Paper 470. Pp. 171, pls. 12, figs. 18. 1920. 

This paper is the third to appear of a series of detailed reports on the 
ground water resources of selected areas in Connecticut. The first part 
of the report is of a general character and treats of the water-bearing for- 
mations, occurrence and recovery of ground water, and its quality. This 
is followed by descriptions of the thirteen towns included in the three areas. 

Almost everywhere small quantities of water may be obtained from fis- 
sures and joints in the bed rocks which include igneous and metamorphic 
rocks of pre-Triassic age, and sandstone, shales, and traps of Triassic age. 
In the upper levels the bed rock is overlain by till which in general yields 
satisfactory domestic supplies. The deposits of stratified glacial outwash 
in the lowlands yield abundant supplies of water. 

For, each of the three areas there is given a geologic map showing the 
distribution of the various water-bearing formations, and a map showing 
the distribution of woodlands and the locations of the wells“and springs 
referred to in the tables in the body of the report.. H. S. P. 


HYDROLOGY.—Water supply of St. Mary and Milk Rivers, 1898-1917. 
B. E. Jones AND R. J. BurtEy. U.S. Geol. Surv. Water-Supply Paper 
491. Pp. 583, pls. 26. 1920. 

This report is a compilation of all stream-flow data collected in 1898-1917, 
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at both the international and national stations in the Milk and St. Mary 
River basins (Montana and Canada). It was prepared under the direction 
of the United States Geological Survey, the United States Reclamation 
Service, and the Reclamation Service of Canada. Most of the records 
assembled appear as originally published in reports of the Reclamation 
Service of Canada and the United States Geological Survey, but some have 
been revised. Tables of daily discharge not heretofore published have 
been taken from the original records. The data presented for each gaging 
station in the area covered by this report comprise a description of the station, 
a table giving results of discharge measurements, a table showing the daily 
discharge of the stream, and a table of monthly and yearly discharge and 
run-off. Hydrographs are given for 13 stations. N. E. Dowk.. 


PALEONTOLOGY.—American species of Operculina and Heterostegina 
and their faunal relations. JosEpH A. CuSHMAN. U. S. Geol. Sur. 
Prof. Paper 128-E: 125-131, pls. 18-21. 1921. 


Before 1915, the presence of nummulites in the upper Eocene limestone 
of central Florida was thought to distinguish that rock, to which the name 
Ocala limestone was applied, from the otherwise similar ‘Peninsula lime- 
stone.” Latterly, nummulitic Foraminifera have been found at many 
places in the much wider area in Florida, Georgia, and Alabama throughout 
which the Ocala limestone as now defined extends. 

Besides Heilprin’s two species Nummulites willcoxi and N. floridensis, 
which are now referred to the closely related genus Operculina, Doctor Cush- 


man describes and figures three new species of Operculina and one new species 
and variety of Heterostegina from the Ocala limestone. Nummulites antillea 
Cushman, from limestone of the same age as the Ocala in the island of Saint 
Bartholomew, is referred to Operculina. A previously described species 
of Heterostegina, H. antillea, comes from the Oligocene of Antigua, St. Croix. 
and Santo Domingo. C. WyTHE COOKE. 


PALEONTOLOGY.—A new species of Orthophragmina from Louisiana. 
JosEpH AuGuUSTINE CUSHMAN. U. S. Geol. Sur. Prof. Paper 128-E: 
139, pl. 22. 1921. 


This short paper, which is supplementary to the author’s ‘“The American 
Species of Orthophragmina and Lepidocyclina,’”’ describes and figures Ortho- 
phragmina advena Cushman from the St. Maurice formation (lower Claiborne 
Eocene) of Natchitoches, La. C. WYTHE COOKE. 


ORNITHOLOGY.—Descriptions of apparently: new South American birds. 
W. E. Ciypg Topp. Proc. Biol. Soc. Wash. 33: 71-76. 1920. 


Study of the material obtained from recent explorations in French Guiana, 
the lower Amazon, and the Santa Marta region has resulted in the discovery 
of further new birds which are here described. ‘The three new species are: 
Polioptila guianensis, from French Guiana; Myrmopagis paraensis, from 
Brazil; and Nyctipolus maculosus, from French Guiana. The thirteen new 
subspecies are as follows: Myospiza aurifrons meridionalis, from Bolivia; 
Brachyspiza capensis argentina, from Argentina; Volatinia jacarini atron- 
itens, from Mexico; Sublegatus glaber obscurior, from French Guiana; Say- 
ornis latirostris fumigatus, from Colombia; Sirystes albocinereus subcan- 
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escens, from Brazil; Cercomacra tyrannina laeta, from Brazil; Formicarius 
ruficeps orinocensis, from Venezuela; Sclerurus rufigularis fulvigularis, from 
French Guiana; Microxenops milleri guianensis, from French Guiana; Fur- 
narius leucopus exilis, from Colombia; Dendrocolaptes certhia medius, from 
Brazil; and Veniliornis oleaginus exsul, from Colombia. 
H. C. OBERHOLSER. 
ORNITHOLOGY.—Diagnoses of some new genera of birds. ROBERT Runc- 
way. Smith. Misc. Coll. 724: 1-4. 1920. 


In the course of investigations of North American birds, several new 
genera have been brought to light and are here characterized. Four of 
these belong to the Buteonidae, as follows: Oroaetus, type, Falco isidori 
Des Murs; Phaeoaetus, type, Falco limnaetus Horsfield; Morpknarchus, type, 
Leucopternis princeps Sclater; and Percnohierax, type, Falco leucorrhous 
Quoy and Gaimard. Three others are included in the Rallidae: Hapalocrex, 
type, Rallus flaviventris Boddaert; Limnocrex, type, Prozana cinereiceps 


Lawrence; and Thryocrex, type, Corethrura rubra Sclater and Salvin. 
H. C. OBERHOLSER. 


ORNITHOLOGY.—Washington region [October and November, 1919]. 
H. C. OBERHOLSER. Bird Lore 22: 47-48. 1920. 


The mild weather of October and November, 1919, apparently induced 
a large number of birds to remain considerably beyond their former records 


in the vicinity of Washington. Details are given for a number of species. 
H. C. O. 


ORNITHOLOGY.—Federal and State game preserves. E. W. NELSON. 
Bull. Amer. Game Protect. Assoc. 97: 6-8. 1920. 


Draining of the lakes and marshes is one of the most serious dangers that 
now threaten our waterfowl. These bodies of water in their original state 
have as great value as if converted into farm lands, since their annual out- 
put of game, fish, and fur-bearing animals will yield as great monetary return 
as the crops that might be raised on the same land. Furthermore, the pres- 
ence of such areas throughout the country wil! have in addition to this mone- 
tary return a high recreational value. In many States the preservation 
of these lands in their original condition is now the most urgent need in wild 
life protection, particularly in the conservation of wild fowl, since the elim- 
ination of their breeding grounds means the disappearance of the birds. 
More refuges should be established like those already under the jurisdiction 
of the State and Federal governments. Likewise, public shooting grounds 
and refuges should be increased in number in the national forests. 

H. C. OBERHOLSER 


ORNITHOLOGY.—The crow in its relation to agriculture. E. R. KaAwm- 
BACH. U. S. Dept. Agric., Farm. Bull. 1102: 1-20. 1920. 


The present report is a resumé of the data and conclusions presented in 
a prior and more extensive bulletin. From the evidence available it is ap- 
parent that the crow, while unfavorably influencing man’s interests by its 
raids on the poultry yard, its depredations on wild birds, and its attacks 
on crops, is at the same time of important economic assistance by reason 
of its warfare on insects. It is, therefore, evident that while it would be 
unwise to give the crow absolute protection, it would be equally unfortunate 
to adopt a policy of extermination. H. C. OBERHOLSER 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 
PHILOSOPHICAL SOCIETY 


854TH MEETING 


The 854th meeting of the Philosophical Society of Washington was held 
in the Cosmos Club auditorium on October 22, 1921. It was called to order 
at 8:15 p.m. by President Faris with 45 persons present. 

The first paper of the evening, on Sky brightness and daylight illumination 
measurements, was presented by Mr. H. H. KimBa.., and was illustrated. 
It was discussed by Mr. HuMPHREYs. 

The brightness of the sky has been measured almost daily at the American 
University, Washington, D. C., between April 5 and July 14, inclusive, and 
at Chicago, Illinois, between July 19 and August 15, inclusive, 1921. 

The illumination from sunlight and skylight combined, and from sky- 
light alone, was measured on a horizontal surface, and also on a surface 
normal to the incident solar rays; and at Washington, measurements were 
obtained of the skylight illumination on vertical surfaces facing 0°, 45° 
90°, 135°, and 180° in azimuth from the sun. 

About half the Chicago measurements were made on top of the dome of 
the Federal Building, in the Loop district, one of the smokiest sections of 
the city. The remainder were made at the University of Chicago, which 
in summer is comparatively free from smoke when the wind blows from the 
lake. Southeast and southwest winds, however, bring considerable smoke 
from South Chicago and the Union Stockyards, respectively. 

There is little smoke in the atmosphere at the American University, D. C. 

A comparison of the Washington and Chicago measurements shows that 
towards the sun on cloudless days the sky brightness does not differ mater- 
ially at the two places, but opposite the sun the horizon in Chicago is dark- 
ened by smoke, especially in the Loop district. 

With a cloudless sky the direct solar illumination at Chigago is notice- 
ably weaker than at Washington. In the Loop district, with the sun not 
more than 40° above the horizon, it averages only 60 per cent as intense. 
The illumination on a vertical surface facing 180° in azimuth from the sun, 
computed from the sky brightness measurements, averages only about 
two-thirds as intense as the illumination computed from similar measure- 
ments for Washington. 

A method is given of combining computations of illumination on hor- 
izontal and vertical surfaces from sky brightness measurements with deter- 
minations of the shading effect of buildings or other objects. This makes 
it possible to compute for average sky conditions of the various types the 
illumination that results from exposure to any given portion of the sky 
at any hour of the day or season of the year. 

The second paper, on The mathematical equations for heat conduction in 
the fins of air-cooled engines, by S. R. Parsons and D. R. HARPER, 3D, was 
presented by Mr. Harper. It was discussed by Mr. HAWKESWORTH. 

The communication included a very brief historical sketch and a discussion 
of the assumptions, both physical and geometrical, which must be necessarily 
made to bring the problem within possibility of solution. Then followed 
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the development of an expression for approximate fin effectiveness, based 
upon rather simple mathematics and very convenient in form for engineering 
use, the essence of this paper being an examination into the magnitude of 
the errors involved in using this expression without correction, and a deter- 
mination of the corrections needed for accurate work, a process involving 
considerable mathematics quite outside the range of usual engine design 
practice." 


855TH MEETING 


The 855th meeting of the Philosophical Society. of Washington was held 
in the Cosmos Club auditorium, November 5, 1921. It was called to order 
at 8:15 p.m. by President Faris. 48 persons were present. 

The President called attention to the revised By-laws under which officers 
of the Society are now nominated and elected. The President announced 
that the Committee on Elections, consisting of Messrs. C. T. Rupr, Chair- 
man, C. R. DuvAL, and Irwin G. PRIEST, was present, and ready to receive 
nominations in writing for president, two vice-presidents, treasurer, cor- 
responding secretary, and two members of the General Committee. 

The first paper of the evening, on The great tides in the Bay of Fundy , and 
their causes, was presented by Mr. H. A. MARMER, and was illustrated. It 
was discussed by Messrs. CRITTENDEN, PriEsT, L. J. BRIGGS, WHITE, and 
STIMSON. 

In the Bay of Fundy here occurs the greatest known rise and fall of the 
tide. In the upper part of this bay, in a period of six hours, the tide rises 
a vertical distance of from 40 to 50 feet, and in the following period of six 
hours it falls the same distance. 

The Bay of Fundy is a funnel-shaped body of water with a gradually 
shoaling bottom from mouth to head, and it is to these features that the 
great range of the tide in the upper reaches of the bay has been ascribed, 
for it is well known that the concentration of the energy of motion of a large 
mass of water in a narrowing channel brings about an increase in the range 
of the tide. But this explanation does not account satisfactorily for an in- 
crease in the range from less than 10 feet at the mouth to more than 40 feet 
at the head. , 

On the southern shore of the bay the range of the tide increases from 9.1 
feet at Cape Sable to 44.2 feet in Noel Bay. On the northern shore a sim- 
ilar condition prevails, the range of the tide increasing from mouth to head, 
and this increase becomes even more striking if one begins with the tide at 
Nantucket Island and goes up the coasts of Massachusetts, New Hampshire, 
Maine, and New Brunswick, which form the western and northern shores 
of the Gulf of Maine and the Bay of Fundy, the mean range at Nantucket 
being a little more than one foot and at Moncton 41.2 feet. 

An examination of the ranges of the tide on the two shores of the bay brings 
out the fact that on the southern shore the range of the tide is greater than 
on the northern shore, this difference being due to the deflecting force aris- 
ing from the rotation of the earth. 

From a study of the times of the tide in the bay and of the relation of time 
of current to time of tide it develops that the tidal movement is of the sta- 
tionary wave type, with the node at the mouth. In consequence of this 


1See also the paper by the same authors in this JouRNAL 11: 409-416. October 19, 
1921. 
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there is a gradual increase in the range of the tide from mouth to head. A 
further increase takes place in the upper reaches of the bay, because of the 
very considerable contraction in width and shallowing in depth. 

By applying the formulas for stationary wave oscillation in a body of 
water open at one end,, as developed by Harris and by Honda and his col- 
leagues, the period of oscillation of the Bay of Fundy is found to approx- 
imate 12'/, hours or the period of the ocean tide. It may, therefore, be 
concluded that the tidal phenomena in the Bay of Fundy arise primarily 
from the fact that the period of oscillation of the water in the bay closely 
approximates the period of the ocean tide. This brings about a stationary 
wave movement of the water with the greatest possible rise and fall for the 
existing geographic features. 

The second paper, on Characteristic soft X-rays, by F. L. MOHLER and 
P. D. Foote, was presented by Mr. MouHLER, and was illustrated. It was 
discussed by Messrs. L. J. Briccs, HUMPHREYS, TUCKERMAN, and CRIT- 
TENDEN. 

The paper has been published in brief form in this JouRNAL.' 

H. H. K1mBa., Recording Secretary 


SCIENTIFIC NOTES AND NEWS 


The Horological Institute of America was formally organized at the offices 
of the National Research Council on October 20. One of its important pur- 
poses is to aid the jewelry trade in raising the standard of watch repair work, 
through a system of examination and certification in which samples of re- 
pair work on watches will be tested by the Bureau of Standards. 

The Petrologists’ Club met on November 16 at the home of H. G. Fgr- 
GUSON, and discussed the following papers: C. N. FENNER: Evidence of as- 
similation during the Katmai eruption; N. L. Bowen: The alnoite rocks 
near Montreal. 

The non-magnetic ship Carnegie of the Department of Terrestrial Mag- 
netism, Carnegie Institution of Washington, arrived at Washington on Nov- 
ember 10, completing a two-year cruise around the world. The Carnegie 
left Hampton Roads in October, 1919, and has touched at points in western 
Africa, Argentina, South Africa, Ceylon, Australia, New Zealand, the southern 
Pacific islands, and Hawaii, returning by way of the Panama Canal. Capt. 
J. P. AuLtT was in command, and the rest of the scientific personnel con- 
sisted of Messrs. H. F. Jonnston, A. THomson, H. R. GruMMANN, R. R. 
Miiis, R. PEMBERTON, and F. A. FRANKE. 

The following educational courses are being given at the Department of 
Agriculture this winter: (1) H. C. Tayior, of the Department: Agricui- 
tural economics; (2) H. R. Tot.ey: Statistical methods (with special lectures 
by Messrs. Murray, ANDREWS, and Ho.mgs); (3) C. O. ApPLEMAN, of 
the University of Maryland: Biochemistry; (4) L. R. Jones, of the National 
Research Council: Plant pathology; (5) B. E. Livincston, of Johns Hop- 
kins University: Plant physiology; (6) SEWALL WRIGHT, of the Bureau of 
Animal Industry: Genetics; (7) W. J. HumpHrReys, of the Weather Bureau: 
Physics of the air; (8) R. C. Toman, of the Fixed Nitrogen Research Labor- 
atory: Statistical chemistry. Special graduate courses are also being ar- 


1 This JourNaL 11: 273-274. June 19, 1921. 
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ranged, the first of which is being given by E. T. WHErry, of the Bureau of 
Chemistry, on Advanced crystallography. 

The following Washington scientists have been appointed members of 
the technical staff of the American delegation to the Conference on the 
Limitation of Armament: Dr. L. W. Austin, radio specialist of the Navy 
Department; Dr. J. H. DELLINGER, chief of radio investigations at the 
Bureau of Standards; Gen. Amos E. Friss, chief of the Chemical Warfare 
Service of the Army; Gen. GEorGE O. Squier, chief of the Signal Corps of 
the Army; Dr. S. W. Stratton, Director of the Bureau of Standards. 

Mr. Cari S. CRAGOE, who has been on a year’s leave of absence and en- 
gaged in graduate study at Johns Hopkins University, has returned to the 
Bureau of Standards. 

Mr. T. IkeGamt1, chief geologist of the Nippon Oil Company, visited the 
scientific institutions of Washington in November. 

Dr. Sy_vanus G. Mor Ey, research associate of the Carnegie Institution 
of Washington, delivered a public lecture at the auditorium of the Insti- 
tution on the evening of November 15 on The chronology of the ancient Maya. 

Miss Eunice Rockwoop OBERLY, since 1908 librarian of the Bureau of 
Plant Industry, U. S. Department of Agriculture, died suddenly at her 
home in Washington on November 5, 1921. 

Dr. Jonn AvuGusTINE ZAHM, of Holy Cross College, Brookland, D. C., 
died at Munich, Bavaria, on November 11, 1921, in his seventy-first year. 
Dr. Zahm was born at New Lexington, Ohio, June 14, 1851. He became 
a member of the Order of the Holy Cross in 1871, and was in charge of the 
scientific department of Notre Dame University, Indiana, from 1874 to 
1895. He accompanied the late ex-President THEODORE ROOSEVELT on 
his Brazilian expedition. He was the author of a number of books and 
papers on evolution and on the geography and history of South America. 

Correction: The JoURNAL was in error in stating in a news item, on page 
448, that Dr. MERWIN PoRTER SNELL, who died on September 23, 1921, was 
at one time connected with the Smithsonian Institution. He was an employee 
of the Bureau of Fisheries from 1882 to 1890. 


ERRATA 
VOL. 11, 1921 


Footnote 4 read L. H. Adams, E. D. 
Williamson and J. Johnston, 
Jour. Am. Chem. Soc. 41: 
12-42. 1919. 
Last item in column 4, 
table 1 should read —(.02 
In Equation (5), for + read X 
7th line up from 
bottem—For x read x, 
Equation (12) for f. read F, 
. 301, line 12... For discoid read disciform 
LEebeessp ss 553rd_ meeting, for 
March 21 read March 1 





INDEX TO VOLUME 11 


A t denotes an abstract of a paper presented before 


An * denotes an abstract of a published paper. 
cates an item published under the head Scientific Notes 


the Academy or an affiliated Society. A § in 
and News. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED SOCIETIES 


Anthropological Society of Washington. Proceedings: 377. 


Archaeological Society of Washington. 


Proceedings: 23. 


Biological Society of Washington. Proceedings: 64, 213, 241, 262, 315. 


Botanical Society of Washington. 

Chemical Society of Washington. 

Entomological Society of Washington. 

Geological Society of Washington. 

Philosophical Society of Washington. 
497, 513. 

Washington Academy of Sciences. 


Proceedings: 118, 242, 473. 
Proceedings: 40. 
Proceedings: 140, 194, 215. 
Proceedings: 421, 444. 
Proceedings: 21, 37, 162, 211, 238, 283, 313, 347, 395, 


Proceedings: 114, 138, 443, 472. 


AUTHOR INDEX 


Aspsot, C. G. {Solar constant observ- 
ing stations. 473. 
Apams, E.uior Q. Acidity, methods of 
stating. 197, 202. 
Apams, L. H. *Annealing of glass. 417. 
—— {Density of strained glass. 284. 
Diamond, compressibility of. 45. 
fElastic properties of rocks. 447. 
tHeating of substances by expan- 
sion. 349. 
*Optical glass manufacture, motion 
of stirrers. 377. 
Apams, Oscar S. tAuthaliclatitude. 347. 
*Latitude developments, with table 
for Lambert equal-area meridional 
projection. 312. 
*Map projection, elements of. 
*Radio-compass bearings.’ 416. 
Apams, Rocer. fOrganic chemical re- 
agents. 41. 
Aupricw, J. M. 
biology. 142. 
{Caterpillars used for food by 
Pahute Indians. 218, 241. 
*Dolichopus in North America, 
Dipterous genus. 395. 


345. 


TBot flies and their 


ALEXANDER, C. P. *Dipiera of the Tip- 
uloidea in District of Columbia. 347. 

ALLEN, E. T. fFumaroles, study of. 42. 

AusBEeRG, C. L. Chemical structure and 

physiological action. 321. +472. 

tMuseum of chemical compounds, 

41. 

Ames, J. S. §Hydrodynamics, some ap- 
plications, to aeronautics. 447. 

ANTHONY, STEPHEN. *Barley kernels in 
normal and clipped spikes, develop- 
ment of, and limitations of awnless and 
hooded varieties. 137. 

Austin, L. W. Wave front angle in radio 
telegraphy. 101. 

Baker, A. C. ‘*Aphididae, generic clas- 

sification of hemipterous family. 190. 

*Aphids injurious to orchard fruits, 

currant, gooseberry and grape. 192. 

Bancrort, W.D. tContact catalysis. 41. 

Banks, NATHAN. *Termites, nearctic, re- 
vision of. 55. 

BarRNET?r, S. J. tMagnetization by rota- 
tion. 162. 

Bartscu, Paut. *Birds observed on Flor- 
ida Keys and southern end of mainland 
in 1919. 60. 


517 





518 


*Bird rookeries of the Tortugas. 60. 

Mollusks, Philippine land (Cerato- 
poma), key to. 501. 

tShip worm, damage caused by. 65. 
BassterR, Harvey. tCarboniferous and 

Triassic of southwest Utah. 445. 

BassterR, R. S. fPaleontological work 
at the National Museum. 315, 446. 

Baver, Cryp—E M. *Coal in San Juan 
County, N. Mex. 419. 

Baver, L. A. fMagnetic and meteoro- 
logical observations during solar eclipse, 

May 29, 1919. 164. 

{Terrestrial magnetism, terrestrial 
electricity and solar activity. 399. 
Benson, AMELIA K. fInternational hy- 

drogen scale, comparison of, . with 
standard scale of temperature defined 
by platinum resistance thermometer. 
314. 

Berry, S. Stmiman. fCephalopods, Jap- 
anese; review of Sasaki’s Albatross re- 
port. 316. 

Bicnowsky, F. RussEeuw v._ fElectro- 
metric determination of zinc. 40. 

*Glass, mechanics of the weathering 
of. 110. 

*Optical glass, test of resistance of, 
to weathering. 110. 

BrrcKNER, Victor. Ice crystals which 
form on bare soils and stems of plants. 
221. 

Bisuopp, F. C. * Flies, dispersion of, by 
flight. 495. 

Biarr, W. R. tWeather information for 
operating concerns. 212. 

Bake, S. F. Ichthyothere, new species of. 
301. 

Maximilianea (Cochlospermum), 
American species of. 125. 

—— {Turtle, spotted, sexual differences 
in coloration. 242. 

Bévinc, Apam G. ‘Larvae of North 
American beetles of family Cleridae. 
190. 

Bowen, N. L. fAlnoite rocks near Mon- 
treal. 

— Monticellite alnoite from Isle Ca- 
dieux, Quebec. 278. 

Bowrm, Wmu1am. {Pan-Pacific Scientific 

Congress. 165. 


AUTHOR INDEX 


Brapiey, J. CHester. ftMosquitoes on 

the Amazon. 213. 

{Plumarius, an aberrant genus of 

Hymenoptera. 214. 

Breit, G. fInductance coils, distributed 
capacity of. 239. 

BripGMAN, P. W. Discontinuity of re- 
sistance preceding supraconductivity. 
455. 

Brooks, ALFRED H. 

ture of. 282. 

tWar; application of geology to. 

421. 

Brown, J. S. Salton Basin, Calif., fault 
features of. 423. 

*Salton Sea region, Calif., watering 
places in. 471. 

Bryan, Kirk. {Mountain pediments, ero- 
sion of desert ranges. 422. 

Bryant, H. C. {Birds and mammals of 
Yosemite Park. 263. 

BUCKINGHAM, EpcaR. ‘*Gases, efflux of, 
through small orifices. 209. 

BuppiIncTron, A. F. *A kermanite-gehlen- 
ite system. 111, 374. 

Buuiock, S. D. tAraucanians of Chile. 
378. 

Burity, R. J. *Water supply of St. Mary 
and Milk Rivers, 1898-1917. 510. 
Buscx, Aucust. t{Carcina quercana from 

British Columbia. 2136. 

BusHNELL, Daviw I. *Cemeteries and 
forms of burial east of the Mississippi, 
native. 565. 

Butts, CHARLES. 
issippi and Ohio valleys. 

Cain, J. R. ‘*Electrolytic 


*Alaska, mining fu- 


tMississippian of Miss- 
445. 
resistance 
method for determining carbon in 
steel. 261. 


Ca.xins, F. C. {Thrust faulting in Cot- 
tonwood district, Wasatch Mts., Utah. 
422. 

CaMPBELL, M. R. {Abandoned Meanders 
of James and Potomac rivers. 421. 
Casey, THomas L. *Coleoptera, memoirs 

on the, IX. 190. 

Catucart, S. H. *Mining in northwest- 
ern Alaska. 375. 

CaupELL, A. N. Phaneropterae, Orthop- 
terous group. 487. 





AUTHOR INDEX 


CHAMPLAIN, A.B. *Larvae of North Amer- 
ican beetles of the family Cleridae. 190. 

CHAPIN, THEODORE. *Mining in Mata- 
nuska coal field and Willow Creek dis- 
trict, Alaska. 375. 

CHAPMAN, FRANK M. ‘*Birds, new, from 
Peru, Bolivia, Brazil, and Colombia. 
111. 

CHASE, AGNES. *Grasses, 
North American. 54. 

CHENEY, W.L. *Magnetizing force, varia- 
tion of residual induction and coercive 
force with. 210. 

Crapp, CHARLES H. “*Igneous rocks of 
Essex County, Mass. 470. 

CLARK, Austin H. ‘*Animals, new classifi- 
cation of. 495. 

— {Crinoids. 64. 

*Crinoids collected by Barbados- 

Antigua expedition. 312. 

*Echinoderms of Canadian-Arctic 

expedition. 283. 

Evolution of animals, steps in the. 

207. 

*Ophiurans collected by Barbados- 

Antigua expedition. 346. 

*Sea lilies and feather stars. 283. 

CLARK, WILLIAM MaAwnsFIELD. Acidity, 
reply to Wherry and Adams’ method 
of stating. 199. 

—— fIndicators and hydrogen electrode 
in service of bacteriology. 40. 

CLarRK, W. O. *Water, exploratory drill- 
ing for, and use of ground water for 
irrigation in Steptoe Valley, Nev. 442. 

CLARKE, Frank W. Evolution of matter 
289. 

CLEVENGER, J. F. {Zamia integrifolia and 
its starch. 475. 

Coss, N. A. Marionella (Eurystoma) and 
new substance Marionellin, found in 
intestinal cells. 504. 

CoBLENTz, W. W. *Radiation, constants 

of. 209. 

*Radiation, thermal, present sta- 
tus of constants and. verification of 

laws of. 439. 


CockerRELL, T. D. A. {Hymenoptera in 
the British Museum. 144. 


revisions of 


519 


Coxer, Ropert. *Guano birds of Peru, 
habits and economic relations of. 61. 

Coie, F. R. *Dolichopus in North Amer- 
ican, Dipterous genus. 395. 

Coiuins, G. N. *Maize, heritable charac- 

ters of—lineate leaves. 55. 

TtMaize, origin and early distribu- 

tion of. 378. 

*Teosinte-maize hybrid, a. 136. 
Coiiins, W. D. {Arsenic in sulfured food 
products. 40. 
Cooke, C. WYTHE. 

guide fossil. 471. 

CornELL, H. W. {Classification of mines 
and minerals for purposes of taxation. 
421. 

Cory, CHARLES B. *Rhynchocyclus, re- 
lationships and geographic distribu- 
tion of species and races of. 111. 

Covintze, F. V. ‘*Cold, influence of, in 
stimulating growth of plants. 54. 

Cracoz, C.S. tAmmonia, vapor pressure 
of. 43. 

CurrigE, J. N. {Citric acid fermentation 
of Aspergillus niger. 40. 

Curtis, H. L. tForeign laboratories and 
societies. 162. 

*Integration method of deriving the 
alternating current resistance and in- 
ductance of conductors. 209. 

CusHMAN, ALLERTON S. {Chemistry of 
military primers. 42. 

CusHMAN, JosePpH A. ‘*Operculina and 
Heterostegina, American species of, 
511. 

*Orthophragmina and Lepidocyclina, 
American species of. 194. 

—— Orthophragmina, new species from 
La. 511. 

CusHMAN, R. A. {External egg parasite. 
146. 

*Ichneumon-flies, Holarctic tribes 
of, of subfamily Ichneumoninae (Pim- 
plinae). 191. 

*Ichneumon-flies of tribe Acoenitint, 
North American. 191. 

*Ichneumon-flies of tribes Lycorini, 
Polysphinctini, and Theroniini, North 
American. 261. 

Darton, N. H. *Permian salt deposits of 
south-central U.S. 470. 


*Orthaulax, Tertiary 





520 


Davis, J.D. tAmmonia made from cyana- 
mide, removal of phosphine from. 41. 

Davis, J. J. tJapanese beetle and its con- 
trol. 142. 

Day, ArtHuR L. {Optical glass. 42. 
—— §Study of California earth move- 
ments. 448. 
Degetz, CHARLES H. 

elements of. 345. 
DeGeer, Gerard. tGeochronology, its ap- 
plication to America and other parts 
of the earth. 427. 
DeKars, Courtney. {Rio Tinto and 
other historic mines of Spain. 426. 


De.uncer, J. H. Radio signal fading 

phenomena. 245, t240. 

*Radio transmission and reception. 
313. 

DETWILER, SAMUEL B. fWhite pine and 
the blister rust. 119. - 

Dickinson, H. C. fAircraft engines at 
high altitudes. 22. 

Dominion, Leon. fAsia Minor, 
raphy of. 422. 

Dorsgy, N. Ernest. Radioactive quan- 
tity, mame of a (curie or rutherford.) 
381. 

DusHMAN, SAUL. fPressures, production 
and measurement of extremely low. 21. 

Eaton, H.N. fAerial navigation. 498. 

Ecxnarpt, E. A. Chronographic recorder 
of radio time signals. 303, {348. 

EICHELBERGER, W.S. ‘*Observations with 
nine-inch transit circle 1903-11. 189. 

Epwarps, J. D. *Gases, efflux of, 
through small orifices. 209. 

Euuis, ARTHUR J. ‘*Ground water of 
western San Diego County, Cal., geol- 
ogy and. 235. 

Farrcuitp, C. O. *Optical glass, 
methods of sealing. 314. 

Fatu, A. E. *Faults, anticlines and buried 
Granite Ridge of northern mid-conti- 
nent oil and gas field. 236, +423. 

FENNER, CLARENCE N. {Katmaieruption, 

assimilation during. 515. 

*Katmai region, Alaska, and eruption 

of 1912. 394. 

?tKatmai region, Alaska, structural 

444. 


*Map projection, 


geog- 


new 


—— 


and volcanic geology of. 


AUTHOR INDEX 


FERGUSON, HENRY G. *Akermanite-geh- 
lenite system. 111, 374. 

——  ftLode deposits of Manhattan, Nev. 
444. 

*Mogollon district, N. Mex. 375. 

FEWwKEs, J. WALTER. {Fire temple of 
cliff-dwellers. 378. 

Finks, A. J. {Growth experiments with 
proteins of navy bean. 42. 

Foote, Paut D. X-rays, characteristic 
soft, from arcs in gases and vapors. 
273. 515. 

ForMAN, Nyna L._ fElectrical resistance 
of the human body. 286. 

FosHaG, Wiu1AM F. Sulfo-salt minerals, 
classification of. 1. 

Fox, Wm.amM H. {fLathrodectes mactans 
in northern N. H. 143. 

FRACHTENBERG, LEO J. ‘*Alsea texts and 
myths. 56. 

FREHAFER, MABEL K. {Optical basis of 
Bittinger’s camouflage paintings. 238. 

Ganan, A. B. {Corn borer, European, 

Pyrausta nubilalis, parasitic hymen- 

optera on. 195. 

*Sawfly, black grainstem of Europe 

in United States. 55. 

Gate, H.G. §Earth tides. 448. 

Gaze, H. S. *Potash deposits of Alsace. 
392. 

*Potash deposits in Spain. 376. 

Garpner, I. C. fRange finder, self-con- 
tained base. 395. 

Gress, H. D. {Catalysis of oxidation re- 

actions. 40. 

fColor laboratory of Bureau of 

Chemistry. 42. 

GrLMorRE, CHARLES W. {Fossil vertebrate 

exhibit in the National Museum. 66. 

tReptiles, reconstruction of extinct. 

426. 

Grrautt, A. A. 


*Hymenoptera, Serphid- 
oid, Cynipoid, and Chalcidoid. 261. 


GoipMaNn, M. I. {Lithology of Bend Se- 
ries, Texas. 425. 

—— {Stratigraphy of Bend Series and 
contiguous formations in north-central 
Texas. 425. 

Haut, H. M. tHay fever and its specific 
botanical relationships. 115. 





AUTHOR INDEX 


Hancock, E. T. *Oil and gas field, Lance 
Creek, Niobrara County, Wyo. 237. 
HANSEN, ALBERT A. {Disappearing wild 
plants. 118. 

Harper, E. C. 
56. 

Harcer, R. N. {Metol preparation of. 
41. 

HARLAN, Harry V. *Barley, Haunchen, 
daily development of kernels of. 136. 

*Barley kernels in normal and clipped 
spikes, development of, and limita- 
tions of awnless and hooded varieties. 
137. 

*Hordeum intermedium haxtoni, oc- 
currence of fixed intermediate, in 
crosses between H. vulgare pallidum 
and H. distichon palmella. 137. 
Harper, D. R. tAmmonia, thermo-dy- 
namic properties of. 40. 

tMathematical equations for heat 
conduction in fins of air-cooled en- 

gines. 513. 

Radiators for aircraft engines. 409. 
Harper, Francis. *Prunella modularis, 

new subspecies from Pyrenees. 63. 

HARRINGTON, GEORGE L. *Mineral re- 
sources of Goodnews Bay, Alaska. 376. 

Haves, H. K. *Hordeum intermedium 
haxtoni, occurrence of fixed interme- 
diate, in crosses between H. vulgare 
pallidum and H. distichon palmella. 
137. 

Herricn, Cari. *Lepidoptera, descrip- 
tion of new species, larvae and pupae. 
192. 

Hersey, M. D. 

22. 

Irreversible time effects, theory of. 
149. . 

Herty, CHartEs H. §Reserves of the 
Chemical Warfare Service. 147. 

Hess, Frank L. *Tungsten deposits in 
U.S. 487. 

Hewett, D. F. tOrientite, new silicate of 
manganese and calcium. 445. 

Hicks, W. B. *Potash resources of Ne- 
braska. 376. 

Hircucock, A. S. *Grasses, revision of 
North American. 54. 

Houuster, N. *Ring-necked duck, system- 
atic position of. 61. 


*Iron-depositing bacteria. 


tAeronautic instruments. 


521 


Hopkins, ANDREW D. {Bioclimatic law 
and its application to entomology. 
141. 

—— Bioclimatic zones of the continents; 

with classification. 227, 473. 

Bioclimatics, intercontinental prob- 
lems in, with special reference to dis- 
tribution of plants and animals. 

223, +473. 

HosrTetrer, J. C. *Optical glass, manu- 
facture and uses of rolled. 110. 
Howarp, L. O. {tAphelinus mali parasitic 
on Schizoneura lanigera taken to 

France. 195. 

tEuropean entomologists, recent visit 
215. 
fInsects, how the Government is 

fighting. 472. 

tMoroccan locust, fight in France 

against. 242. 

Hrpuicka, ALES. tAnthropological prob- 
lems of the Far East and the Pacific. 
377. 

Hupson, C.S. fSugars, American sources 
of supply for the various. 41. 

Hystop. J. A. fWire worm, introduction 
of. 143. 

Isaacs, A. tAmmonia absorption ma- 
chines, cause and prevention of non- 
condensing gas formation. 41. 

Jopvip1, S. L. tAmino acids, polypeptides 
and similar compounds, and plant dis- 
eases. 43. 

Jounston, J. R. {Problems in economic 
biology in tropical America. 116. 
Jones, A.I. {Stratigraphy of metamorphic > 
rock of southeastern Pennsylvaia and 

Maryland. 446. 

Jones, B. E. *Water supply of St. Mary 
and Milk Rivers, 1898-1917. 510. 
Jones, D. B. ftHydrolysis of kafarin. 41. 
Jones, Epwarp L,., Jr. *Manganese 

ore in Colorado. 393. 

*Manganese ore in Wyoming. 392. 

Jones, GRINNELL. Tariff commission and 
its relation to chemical industries. 41. 

Kaumsacn, E. R. *Crow in relation to 
agriculture. 512. 

Karcuer, J. C. Chronographic recorder 
of radio time signals. 303, 1348. 
KarreER, Enocu. ‘*Spectral transmission 

of the atmosphere. 210. 








522 

—— ‘*Ulbricht sphere, useof. 439. 

Kempton, J. H. ‘*Maize, heritable char- 
acters of—lineate leaves. 55. 

—— Maize, linkage between brachytic 

culms and pericarp and cob color in. 

13. 

*Teosinte-maize hybrid. 136. 

Kress, C.C. “Wave lengths in arc spectra 
of seven elements. 210. 

Krmpat._, H.H. tSky brightness and day- 
light illumination measurements. 513. 

Knorr, Apo.ipH. ‘*Divide silver district 
Nev. 441. 

Knopr, ELEANORA Buiiss. *Chrome ores 
in Penn. Md. and N.C. 494. 

—— {Stratigraphy of metamorphic rock 
of southeastern Pennsylvaniaand Mary- 
land. 446. 

Koper, Ggorck M. {Disabilities in child- 
hood, prevention of. 378. 

Kraus, C. A. ftLaboratory methods and 





apparatus. 4. 
LaaKE, E. W. ‘*Flies, dispersion of by 
flight. 495. 


LaForcEz, F. B. {Sedoheptose, new su- 
gar from Sedum spectabile. 40. 

LaForck, Laurence. tEskers of Ireland. 
446. 

——  fPeneplanation, suggested modifica- 
tion of doctrine of. 447. 

Lams, A. B. fPoisonous gases, chemical 


protection against. 42. 
LAMSON-SCRIBNER, F. {Lure of Rock 
Creek Park. 121. 


LARSEN, E. S., Jr. Bementite and neoto- 
cite from western Washington; iden- 
tity of bementite and caryopilite. 25. 
*Tungsten deposits in U. S. 487. 
—— *Yellow Pine cinnabar mining dis- 
trict, Idaho. 192. 
LAWYER, GEorGE A. ‘*Migratory birds, 
federal protection of. 61. 
Lee, CHARLES H. *Ground waters of 
western San Diego County, Cal. 235. 
Lee, Wu.uis T. ftAerial photographs, use 
of, in geography. 426. 
§Aeroplane photography in geology, 
use of. 123. 
Lewis J. VoLNey. 


*Chrome ores in Penn., 


Md., and N.C. 494. 








AUTHOR INDEX 


Lincotn, F. C. *Florida redwing, plum- 
age of male. 111. 

LitrELL, F. B. Zenith tube at Washing- 
ton, photographic variation of lati- 
tude and constant of aberration from 
four years’ work with. 241. 

LITTLEHALES, G. W. ‘*Vessel-to-shore ra- 
dio-compass bearings in aerial and 
transoceanic navigation. 59. 

Livincston. D. C. *Yellow Pine cinna- 
bar mining district, Idaho. 192. 

Lorxa, ALFRED J. *Evolution and ir- 

reversibility. 56. 

*Kinetics of material transforma- 


tions. 56. 

Luss, H. A. _ {Toluene, chlorination of. 
41. 

Mann, W.M. “*Ants of Fijilslands. 346. 

MANSFIELD, GEORGE R. *Coal in eastern 
Idaho. 193. 


tIgneous geology of southeast Idaho. 

446. 

—— fTypes of structure 
Idaho. 421. 

MarmMer, H. A. {Coastal currents and 
winds on the Pacific Coast. 397. 
—— {Tidal current investigations. 37. 
¢Tides in Bay of Fundy and their 

causes. 514. 

Martin, J. S. fElectrical resistance of 
the human body. 286. 

Marvin, C.F. tGeoidal slope, law of, and 
fallacies in dynamic meteorology. 211. 

—— ftYosemite region, physiographic his- 
tory of. 421. 

——  fYosemite Valley, torrent channels 
and torrent levees in. 446. 

Maucaty, S. J. ftAtmospheric electric ob- 
servations during solar eclipse of May 
29, 1919, and summary of similar ob- 
servations. 163. 

—— fAtmospheric electricity, diurnal var- 
iation of. 398. _ 

—— §Atmospheric electricity, methods 
and problems of. 447. 

Maxwe.i, L. C. *Electrolytic resistance 
method for determining carbon in 
steel. 261. 

McATEE, W. L. *Diptera of the Tipu- 

loidea in District of Columbia. 347. 

Family names in zoology. 230. 


in southern 














AUTHOR INDEX 


McCuunec, C. E. ftChromosomes in re- 
lation to heredity. 316. 

McDermott, F. A. fYeast, growth of, in 
synthetic media. 40. 

McDonne.t, C. C. ftLead arsenate, in- 
vestigations on. 40. 

McInpoo, N. E. tfAuditory sense of honey 
bee. 215. 

McKetvy, E. C. fAmmonia absorption 
machines, cause and prevention of non- 
condensing gas formation. 41. 

—— tAmmonia, liquid, composition and 
testing of commercial. 40. 

MgccrErs, W. F. *Wave lengths in arc 
spectra of seven elements. 210. 
MErnzErR, OscaR E. {Ground water prob- 

lems in the Hawaiian Islands. 424. 

—— ‘*Ground water, publications of U. S. 
Geological Survey relating to. 58. 

—— tHawaii, recent volcanic events in 
island of. 427. 

{Pleistocene lakes in the Basin-and- 

Range Province, map of and interpre- 

tation. 447. 

*Water, exploratory drilling for, and 
use of ground water for irrigation in 
Steptoe Valley, Nev. 442. 

Metsincger, C. LeRoy. tMeteorological 
factor in aeronautics. 283. 

MENDENHALL, C. E. {Foreign laboratories 
and societies. 162. 

Merriam, C. Hart. ftIndians of Yosemite 
region, Cal. 379. 

Merritt, C. W. tAmmonia program for 
1918. 41. 

Merrit, E. D. {Philippines, man and 
nature in the. 114. 

—— {Philippines, vegetation of the. 120. 

Mertz, J. B., Jk. +Palladium mine near 
Kasaan, Alaska, the Salt Chuck. 423. 

Merwin, H. E. *Augite from Vesuvius 

and Etna. 441. 

*Sediments, chemical researches on. 

419. 

Mercatr, Haven. {Plant introduction, 
story of a. 474. 

Meyers, C. H. fAmmonia vapor, pres- 
sure of. 43. 











MICHELSON, TRUMAN. ‘*Owl sacred pack, 
Fox Indians. 395. 











523 


MIDDLETON, Wuiam. tDibrachys nigro- 
cyaneum parasitic on Diprion simile. 
216. 

—— fSaw-flies, comparison of larval 
folds and adult sclerites in. 140. 
—— fSaw-flies, terminal abdominal ap- 

pendages of. 144. 

Mier, L. H. fAsphalt beds of Rancho 
La Brea. 262. 

Miser, Huco D. fLianoria, Paleozoic 
land area in Louisiana and Texas. 444. 

—— ‘*Manganese ore in Batesville dis- 
trict, Ark. 194. 

Morrir, F. H. §Aeroplane photographs, 
problem of making maps from. 123. 

Mona.uer, F.L. X-rays, characteristic soft, 
from arcs in gases and vapors. 273, +515. 

Monrog, K. P. f{Invertase, commercial 
preparation and applications of the 
enzyme. 42. 

Morcan, H.R. *Observations with nine- 
inch transit circle 1903-11, results of. 
189. 

Mor zy, Syivanus G. fHieroglyphic writ- 
ing of ancient Mayas. 377. 

MUELLER, E. F. fMollier diagrams. 349. 

—— tHypsometer as a precision in- 
strument. 167. 

Mussseck, C. F. W. *Ichneumon-flies of 
the genus A panteles, revision of North 
American species. 347. 

Myer, Wmu1am E. {Cumberland val- 
ley, Tenn., recent explorations in. 378. 

Myers, C.H. fMollier diagrams. 349. 

Negtson, E.K. fVanillylacyl amides. 42. 

Newson, E. W. *Federal and state game 
preserves. 512. 

Nicoison, A. McL. fPiezo-electric effect. 
472. 

Norris, J. F. {Carbon compounds, activ- 
ity in certain elementsin. 41. 

Noyes, A. A. fNitrogen problem in re- 
lation to the war. 41. 

Nussaum, C. {Magnetic reluctivity and 
eutectoid carbon steel. 38. 

OBERHOLSER, Harry C. *A. O. U.check- 
list, fifth annual of proposed changes. 
497. 


* Clapper rail, new, from Fla. 496. 
* Cliff swallow, new, from Canada. 496. 








AUTHOR INDEX 


*Guiana flycatcher, myiarchus ferox, 
races of. 497. 

*Lanius ludovicianus, new subspecies 
of. 62. 

*Larus hyperboreus barrovianus, sta- 
tus of. 62. 

* Melaner pes erythrocephalus, new sub- 
species of. 112. 

*Migration of North American birds, 
XI.: Canada jay, Oregon jay, Clarke’s 
nutcracker, pifion jay. 113; XIII: 
European starling, bobolink. 496. 

*Mutanda ornithologica VIII. 112. 

*North American birds, notes on. 
63. 

—— ‘*Otocoris, new from Cal. 497. 

*Pipilo fuscus, new subspecies of. 
60. 

-—— *Quiscalus quiscula, races of. 62. 

*Washington, all-day bird trip at. 
112. 

*Washington region (birds of) Oct.- 
Nov. 1919. 512. 

*Waterfowl in Neb. 495. 

Pack, R. W. “*Sunset-Midway oil field, 
Cal., Part I. 58. 

Paice, SminEy. tMoon craters, interpre- 

tation of. 422. 

Structure of the Homestake ore 
body. 446. 

PaLMgER, H. E. fLactic acid in biological 
mixtures. 40. 

PALMER, Haroip S. *Ground water in 
Norwalk, Suffield and Glastonbury 
areas, Conn. 510. 

Patmer, T. S. ftHeight of birds’ flight. 
262. 

ParDEE, J. T. Bementite and neotocite 

from western Washington; identity of 

bementite and caryopilite. 25. 

*Phosphate rock near Maxville, 
Mont. 393. 
PaRSONS, CHARLES R. 

_ dation of. 42. 
Parsons, S. R. Radiators for aircraft 

engines. 409. 1513. 

Pretrers, C. G. {Dental materials, physi- 
cal properties of. 37. 

Puetps, I. K. fLactic acid in biological 
mixtures. 40. 


tAmmonia, oxi- 


Prerce,C.H. *Surface waters of Vermont. 
137. 

Pitter, Henry. Bursera, new species of. 
229. 

—— Swartzia in Panama and Guatemala. 
155. 

Ports, P.L. *Natural gas resources avail- 
able to cities of Texas. 193. 

Power, F. B. fOdorous principles of 
plants. 41. 

PRICE, W. ARMSTRONG. 
regeneration in. 32. 

Priest, I. G. fColor and spectral dis- 

tribution of light. 239. 

tOptical basis of Bittinger’s camou- 
flage paintings. 238. 
tSpectral distribution of energy re- 

quired to evoke gray sensation. 396. 

Quarntance, A. L. *Aphids injurious to 
orchard fruits, current, gooseberry and 
grape. 192. 

Ramsay, WiiuiaM. fAnatolia, archeologi- 
cal retrospect and prospect in. 23. 
RANSOME, F. L. *Copper deposits of Ray 

and Miami, Ariz. 57. 

Ravn, F. Kéuprn. fCooperation between 
entomologists and plant pathologists. 
142. 

Rawpon, Henry S. *Lead, intercrystal- 
line brittleness of. 312. 

Reep, Lowe. J. Correlation between 
functions, and spurious correlation. 
449. 


REESIDE, 


Brachiopod, shell 


tCarboniferous and 

Triassic of southwestern Utah. 445. 
*Coal in San Juan County, N. Mex. 

419. 

REEVES, FRANK. * Geology of the Cement 


Joun B. 


oil field, Caddo Co., Okla. 510. 

REYNOLDS, WALTER F. ‘*Plane rectangu- 
lar coordinates and geographic posi- 
tions. 440. 

RICHARDSON, Epwarp E. §Philosophic 
aspects of Einstein’s theory of relativ- 
ity. 448. 

Ripe, C. W. *Water exploratory drill- 
ing for, and use of ground water for ir- 
rigation in Steptoe Valley, Nev. 442. 

Ripcway, Ropert. *Birds of North and 

Middle America. 59. 

* Birds, new genera of. 512. 





AUTHOR INDEX 


Roserts, Howarp S. fCupric oxide, cu- 
prous oxide, oxygen. 285. 

—— Furnace temperature regulator. 401, 

$497. 
*Optical glass, 
uses of rolled. 110. 
Rock, J. F. §Taraktogenos kursit, source of 
chaulmoogra oil. 380. 

ROESLER, Max. “TIron-ore resources of 
Europe. 419. 

Ronwer, S. A. *Dryinid, Indian, para- 
sites of rice leaf-hoppers, new species of. 

192. 

tH ymenoptera 
Museum. 145. 

*Hymenoptera, new species of North 
American. 192. 

*Ichneumon-flies, Holarctic tribes of, 
subfamily Ichneumoninae (Pimplinae). 
191. 

*Ichneumon-flies of the tribe Acoeni- 
tint, North American. 191. 


manufacture and 


in U. S. National 


*Ichneumon-flies of the tribes Lab- 
enint, Rhyssini, X oridini, Odontomerini, 


and Phytodietini. 191. 
Nomenclature of supergeneric names. 
106. 
Rose, R. E. 
42. 
Rounpy, P. V. fMicro-paleontology of 
Bend Series, Texas. 425. 
{Stratigraphy of Bend Series, and 
in north-cen- 


{Dye industry in the U. S. 


contiguous formations 
tral Texas. 425. 

Rupe, G. T. Tidal work of Coast and 
Geodetic Survey. 284. 

SAFFORD, Wiu1AM E. Datura, synopsis 
of genus. 173. 

—— fHawaii revisited. 214. 

tPan-Pacific scientific conference. 

118. : 

—— {}Samoa, old and new. 378. 

SANForD, R. L. *Magnetizing force, var- 
iation of residual induction and coer- 
cive force with. 210. 

Sasscer, E. R. t{Quarantine work on the 
Mexican border. 217. 

Scwaus, Wi.1aM. ‘*Lepidoptera in the 
U. S. National Museum. 192. 

ScHREINER, OswaLp. {fPotash situation in 
relation to food crops. 41. 


525 


ScHULTz, ALFRED REGINALD. ‘*Oil possi- 
bilities in Baxter Basin, Rock Springs 
uplift, Wyo. 418. F 

SCHWENNESEN, A. T. *Geology and water 
resources of Gila and San Carlos Valley, 
Ariz. 58. 

Scorretp, C. S. Effect of alum on silicate 
colloids. 438. 

SEIDELL, ATHERTON. {Fullers’ earth for 
chemical separation. 41. 

SHANNON, Eart V. Galenobismutite from 

a gold-quartz vein in Boise Co., Idaho. 

298. 

fOrientite, new silicate of manga- 

nese and calcium. 445. 

SHANNON, R. C. ftAmbopogon hyperboreus 
from Idaho. 218. 

SHANTz,H.L. Vegetation of Africa. 243. 
SHaw, E. W. ‘*Natural gas resources 
available to cities of Texas. 193. 
SHEPHERD, E. S. *Gas collections from 

Mauna Loa. 420. 

SHUFELDT, R. W. {Snake affected with 
chiggers. 65. 

SHutt, F. Marion. {Skunk 
Spathyema foetida. 121. 
Sm.sBEE, F.B. fMagneto, physics of high- 

tension. 38. 

Suicu, T. S., Jk. fHypsometer as a pre- 

cision instrument. 167. 

*Resistance thermometer construc- 

tion. 313. 

*Thermostatics. 168. 

SmirH, GEorGE Otis. Scientific by-pro- 
ducts of applied geology. 203. 

SmirH, H. M. fArtificial pearls. 315. 

—— fEel, youngest ever captured. 315. 

SmitH, W. H. fAirplane dopes. 41. 

SmytH, F. Hastincs. fCupric oxide, cu- 
prous oxide, oxygen. 285. 

Snyper, C. L. Oscillograph measurements 
in battery circuit of automobiles. 651. 

Snyper, T. E. *Termites, colonizing re- 
productive adults. 237. 

*Termites, nearctic, biology and ge- 
ographic distribution of. 55. 

SosMAN, Rospert B. Distribution of scien- 
tific information in the U. S. 69. 

—— §Congress, matters of scientific in- 
terest in. 170. 


cabbage, 





526 


fRelation of fungi to in- 


SpeARE, A. T. 
sects. 142. 

STANTON; TrmotHy W. *Fauna of Cannon- 
ball marine member of Lance forma- 
tion. 138. 

STEELE, L. L. tHexabromide method for 
linseed oil. 42. 

StTz1cER, GEORGE. Bementite and neoto- 
cite from Western Washington; iden- 
tity of bementite and caryopilite. 25. 

Suumuivan, H. B. §Aerial photography, ap- 
plication of, to mapping. 123. 

Swann, W. F. G. Bearing of earth’s size 
upon changes in its magnetism. 275. 

Swick, CLARENCE H. *Modern methods 
of measuring intensity of gravity. 374. 

SwINGLE, WALTER J. {Chinese botany and 
botanists. 64. 

Taytor, C. S. ftAmmonia, vapor pressure 
of. 43. 

Taytor, W. P. *Ptarmigan, new from 
Mt. Rainier. 495. 

Tuo, W. Taytor, Jr. tStructure of Pop- 
lar Dome in Montana. 420. 

TuHompson, Davin G. fPleistocene lakes 
along Mohave River, Cal. 423. 

Trpestrom, Ivar. fFlora of Iberian pen- 
insula. 243, 315. 

Tuuras, A. L. Electrical conductivity 

method of measuring sea water salinity. 

160. 

*Problems of physical oceanography. 

132. 

Topp, W. E. Ciype. 
birds, new. 511. 

TOWNSEND, CHARLES H. *Expedition to 
tropical Pacific in charge of Alexander 
Agassiz. 62. 

TuTtLe, J. B. {Determination of rubber 
by combustion of the nitrosite. 40. 

TYNDALL, E. P. T. *Spectral transmission 
of the atmosphere. 210. 

Van Duzez, M. C. ‘*Dipterous genus, 
Dolichopus, in North America. 395. 

VAUGHAN, T. WAYLAND. ‘*Fauna of Can- 
nonball marine member of Lance for- 

mation. 138. 

*Geology of northern West Indies. 
426. 

Verrcu, F. P. tShoe soling material, in- 

vestigation of. 40. 


*South American 


AUTHOR INDEX 


, 


VinaL, G. W. Oscillograph measurements 
in battery circuit of automobiles. 51. 

Wa ters, F. M., Jr. “Wave length meas- 
urements in arc spectra photographed 
in yellow, red, and infra-red. 439. 

Watton, W. R. fEntomological drawings 
and draughtsmen. 219. 

Warinc, GERALD A. *Ground water in 
Pahrump, Mesquite, and Ivanpah val- 
leys, Nev. and Cal. 259. 

WASHBURN, F. M. tHexabromide method 
for linseed oil. 42. 

WASHINGTON, HENRY S. ‘*Augite from 

Vesuvius and Etna. 441. 

*Chemistry of earth’s crust. 
7422. 

Crucibles used in rock analysis. 9. 

tDeccan traps and other plateau 

basalts. 446. 

Granites of Washington, D.C. 459. 

*Italite, mew leucite rock. 346. 
— Obsidian from Copan and Chichen 
Itza. 481. 

*Rhyolites of Lipari. 392. 
Waters, C.E. *Sulphur in petroleum oils. 

261. 

Watson, THomas L. Lazulite of Graves 
Mt., Ga., and other occurrences in U. S. 
386. 

—— Petrography of a lamprophyre dike 
cutting a pyrite body in Boyd Smith 
mine, Va. 341. 

We.ts, P. V. Bacteria, dilution method 

of counting. 265. 

?British Association for the Ad- 
vancement of Science, 1920 meeting. 
166. 

WELLs, R. C. {fSalines and saline lakes, 
utilization of some. 446. 

—— Water of Borax Lake. 477. 

WE.ts, W. F. Bacteria, dilution method 
of counting. 265. 

Wenner, F. {Electrical resistance of the 
human body. 286. 

Wentwortn, C. K. +Sedimentary rocks, 
sizing scale for constituents of. 426. 

West, C. J. tLipoids, chemistry of the 
unsaturated. 41. 

Wesrcate, L.G. ‘*Iron ore near Stanford, 
Mont. 393. 


420, 





SUBJECT INDEX 


Weston, Wi.11aM H., Jr. *Sclerospoar, 
conidial, of Philippine maize. 260. 

—— {Philippine fungus. 474. 

WETMORE, ALEXANDER. *Dove, habits of 
white-winged. 495. 

*Expedition to Pacific in charge 
of Alexander Agassiz, scientific results 
of. 62. 

*Grebes, feeding habit of. 496. 

*Lake Burford, N. M.., habits of birds 
at. 496. 

—— Tinamidae, new birds of the family. 
434. 

— ‘*Whippoorwill, 
Rico. 60. 

WHEELER, Wi.LtAM Morton. *Formi- 
cidae, subfamilies of and new genera 
and subgenera. 237. 

Wuerry, Epcar T. Acidity, methods of 
stating. 197, 202. 

—— {Crystallography in service of the 
chemist. 42. 

—— Sulfo-salt minerals, classification of. 1. 

Wuire, A. H. {Nitrate industry in the 
U.S. 42. 

Wuire, W. P. *Melting point curve, esti- 
mating impurities by. 113. 

—— {Specific and latent heats of nickel 
and monel metal. 350. 

tThermostats, precision in. 162. 

WaitremorE, L. E. Radio signal iting 
phenomena. 240, 245, 

WirHELm, R. H. fiInternational hydrogen 
scale, comparison of, with standard 
scale of temperature defined by plati- 
num resistance thermometer. 314. 

WiiuraMson, E. D. *Annealing of glass. 417. 


new, from Porto 


527 


—— fDensity of strained glass. 284. 

—— ‘*Optical glass manufacture, motion 
of stirrers used in. 377. 

Wiuus, Barmzy. tEvidences of compres- 
sion on Pacific Coast. 427. 

WINCHESTER, DEAN. E. *Geology of Ala- 
mosa Creek valley, N. Mex., with ref- 
erence to oil and gas. 260. 

Wisz, L. E. tElementary organic analysis 
by micro-combustion methods. 40. 

Wricut, Frep E. *Contrast sensibility 
of the eye and the resolving power of 
the microscope. 311. 

*Dispersion in optical glasses. I. 345; 
II. 374. 

*Measurement of intensity of trans- 
mitted and reflected light by polariza- 
tion photometers. 282. 

*Polarization photometer prisms. 
282. 

*Polarized light in study of ores and 
metals. 281. 

Wricut, SEWALL. tHeredity as a factor 
in resistance of guinea-pigs to tubercu- 
losis. 316. 

Wycxorr, Ratpo W. G. Alkali halides, 
crystal structures of. 429. 

*Crystal structure of some carbonates 
of calcite group. 391. 

—— tDetermination of structure of crys- 
tals. 238. 

*Magnesium oxide, angen structure 
of. 441. 

—— Wavelengthsof X-rays. 366. 

Yurow, L. {Determination of rubber by 
combustion of the nitrosite. 40. 


SUBJECT INDEX 


Agricultural Chemisiry. Effect of alum on 


silicate colloids. C.S.Scorreyp. 438. 


Analytical Chemistry. Crucibles used in 
rock analysis. H.S. WASHINGTON. 9. 
*Electrolytic resistance method for de- 
termining carbon in steel. J. R. Can 
and L. C. Maxwe.. 261. 
*Sulphur in petroleum oils. C. E. Wa- 
TERS. 261. 


Anthropology. tAraucanians of Chile. S. 

D. BurLock. 378. 

¢Childhood, prevention of disabilities. 
M. Koper. 378. 

¢Cumberland Valley, Tenn., recent ex- 
plorations in.. W. E. Mvygr. 378. 

{Far East and Pacific, anthropological 
problems of. A. Hrpuicka. 377. 

{Fire temple of cliff dwellers. J. W. 
FEWKES. 378, 





528 SUBJECT INDEX 


tHieroglyphic writing of ancient Mayas. 
S.G. Moriey. 377. 

fIndians of Yosemite region, Cal. C. 
HART MERRIAM. 379. 

tMaize, origin and early history of. 
G. N. Cotuins. 378. 

tSamoa, old and new. W. E. Sarrorp. 
378. 

Apparatus. tHypsometer as a precision 
instrument. E. F. MugLLER and T. S. 
SuicH, Jr. 167. 

Archeology. tAnatolia, archeological ret- 
rospect and prospect in. W. RAMSEY. 
23. 

§Pueblo Bonito explorations. 499. 

Astronomy. tAtmospheric electric obser- 
vations during solar eclipse of May 29, 
1919, and summary of similar observa- 
tions. S. J. Maucuriy. 163. 

*Observations with nine-inch transit 
circle 1903-11, results of. W. S. 
EICHELBERGER and H. R. Morcan. 
189. 

tSolar constant observing stations. C. G. 
AppoT. 473. 

{Zenith tube at Washington, photo- 
graphic variation of latitude and con- 
stant of aberration from four years’ 
work with. F.B.Lirren.. 241. 

Bacteriology. Dilution method of counting 
bacteria. P. V. Weis and W. F. 
WELLS. 265. 

Bioclimatics. Bioclimatic zones of the 
continents; with classification. A. D. 
Hopkins. 227. 

International problems in _bioclimatics 
with special reference to distribution of 
plants and animals. A. D. Hopkins. 

Biology. “Classification, new, of animals. 
A. H. Ciark. 495. 

Correlation between functions, and 
spurious correlation. L. J. Resp. 449. 

¢tMan and nature in the Philippines. E. 
D. Merri. 114. 

tProblems in economic biology in tropi- 
cal America. J. R. Jonnston. 116. 

Botany. tAfrica, vegetation of. H. L. 
SHANTz. 243. 

*Barley, Haunchen, daily developments 
of kernels of. H.V.Hartan. 136. 

*Barley kernels in normal and clipped 


spikes, development of, and limitations 
of awned and hooded varieties. H. V. 
HARLAN and STEPHEN ANTHONY. 137. 

Bursera, new species of. H. Prrrigr. 
229. 

§Chaulmoogra oil, Taraktogenos kurzis, 
the source of. J.R. Rock. 380. 

{Chinese botany and botanists. W. J. 
SwINGLE. 64. 

*Cold, influence of, in stimulating the 
growth of plants. F.V.Covinig. 54. 

Datura, synopsis of genus. W. E. Sar- 
FoRD. 173. 

{Flora of the Iberian peninsula. Ivar 
Tmestrom. 243, 315. 

tFungus, Philippine. W. H. Weston. 
474. 

*Grasses, revisions of North American. 
A. S. Hrrencock and A. CHase. 54. 

ftHawaii revisited. W. E. Sarrorp. 
214. 

tHay fever and its specific botanical re- 
lationships. H. M. Hau. 115. 

*Hordeum intermedium haxtoni, occur- 
rence of, in crosses between H. vulgare 
pallidum and H. distichon palmella. 
H. V. HarRLan and H. K. Hayes. 137. 

Ichthyothere, new species of. S. F. BLAKE. 
301. 

*Maize, heritable characters of—lineate 
leaves. G. N. Conus and J. H. 
Kempton. 55. 

Maize, linkage between brachytic culms 
and pericarp and cob color in. J. H. 
KEmpPron. 13. 

{Maize, origin and early distribution of. 
G. N. Conus. 378. 

Maximilianea (Cochlospermum), Ameri- 
can species of. S. F. Brake. 125. 
tPhilippines, vegetation of. E. D. Mgr- 

RILL. 120. 

¢Plants, our disappearing wild. A. A. 
Hansen. 118. 

tRice, introduction of resistant. H. 
MercatF. 474. 

*Sclerospora, conidial, of Philippine maize. 
W.H. Weston, Jr. 260. 

Skunk cabbage, Spathyema foetida. F. 
M. Sau. 121. 

Swartsia in Panama and Guatemala. 
H. Prrrmer. 155. 





SUBJECT INDEX 


*Teosinte-maize hybrid. G. N. CoL- 
Lins and J. H. Kempron. 136. 

{Vegetation of Africa. H. L. SHANTz. 
243. 

{Vegetation of the Philippines. E. D. 
MERRILL. 120. 

tZamia integrifolia and its starch, Florida 
arrowroot. 475. 

Ceramic Chemistry. *Glass, mechanics of 
the weathering of. F. R. v. Br- 
cHowsky. 110. 

*Optical glass, test of resistance of, to 
weathering. F. R. v. BicHowskKY. 
110. 

See also Chemical Technology. 

Ceramics. *Optical glass, manufacture and 
uses of rolled. H. S. Roperts and 
J. C. Hosretrer. 110. 

*Optical glass manufacture, motion of 
stirrers used in. E. D. Wim.IAMSON 
and L. H. Apams. 377. 

Chemical Technology. “Inks, composition 
manufacture, and methods of testing. 
313. 

See also Ceramic Chemistry. 

Chemistry. tChemical Society, 268th to 
300th meetings (for titles see author 
index). 40. 

¢Cupric oxide, cuprous oxide, oxygen. 
F. H. SmytH and H.S. Roperts. 285. 

Evolution of matter. F. W. CLARKE. 
298. 

§Fixed Nitrogen Research Laboratory 
transferred to Department of Agricul- 
ture. 351. 

Ice crystals which form on bare soil and 
stems of plants. V. BiRcKNER. 221. 

Marionellin, new birefringent substance 
found in intestinal cells of a marine 
nema. N. A. Coss. 503. 

tOrientite, new silicate of manganese and 
calcium. E. V. SHANNON <and D. F. 
Hewerr. 445. 

§Reserves of the Chemical Warfare Ser- 
vice. C.H.Herty. 147. 

See also Physical Chemistry, Inorganic 
Chemistry, Analytical Chemistry, 
Chemical Technology. 

Crystallography. Determination of struc- 
ture of crystals. R. W. G. Wycxkorr. 
238. 


529 


Electrical Engineering. Oscillograph meas- 
urements in battery circuit of automo- 
biles. G. W. Vina and C. L. Sny- 
DER. 51. 

Engineering. §Central Engineering Soci- 
ety in Washington proposed. 317. 

Entomology. tAmbopogon hyperboreus from 
Idaho. R.C. SHANNON. 218. 

*Ants of Fiji Islands. W. M. Mann. 
346. 

tA phelinus mali parasitic on Schizoneura 
lanigera taken to France. L. O. How- 
ARD. 195. 

*A phididae, hemipterous family, generic 
classification of. A. C. Bakger. 190. 

*Aphids injurious to orchard fruits, cur- 
rant, gooseberry and grape, control of. 
A. L. QuaINTANCE and A. C. Bakgr. 
192. ; 

tBeetle, Japanese, and its control. J. J. 
Davis. 142. 

*Beetles of family Cleridae, larvae of 
North American. A. G. Bévinc and 
A. B. CHAMPLAIN. 190. 

tBioclimatic law and its application to 
entomology. A. D. Hopxins. 141. 

tBot-flies and their biology. J. M. At- 
DRICH. 142. 

tCarcina quercana from British Columbia. 
A. Buscx. 216. 

Caterpillars used for food by Pahute In- 
dians. J. M. Atpricu. 218, 241. 
ftChiggers, snake affected with. R. W. 

SHUFELDT. 65. 

*Coleoptera, memoirs on the, IX. T. 
L. CasEy. 190. 

tCornborer, European (Pyrausta nu- 
bilalis), parasitic hymenoptera on. 
A. B. Ganan. 195. 

tDibrachys mnigrocyaneum, parasitic on 
Diprion simile. W.MIDDLETON. 216. 

*Diptera of the Tipuloidea in District of 
Columbia. C. P. ALEXANDER and 
W.L.McAreg. 347. 

*Dolichopus, Dipterous genus, in North 
America. M. C. VanDusen, F. R. 
Cog, and J. M. Atpricu. 395. 

¢Drawings and draughtsmen, entomolog- 
ical. W.R. Watton. 219. 

*Dryinid, Indian, parasites of rice leaf- 
hoppers. S. A. Ronwer. 192. 








530 


Entomology (Continued.) 

tEuropean entomologists, recent visits to. 
L. O. Howarp. 215. 

*Flies, dispersion of, by flight. F. C. 
Bisnopp and E. W. Laake. 495. 

* Formicidae, subfamilies of, and new gen- 
eraand subgenera. W. M. WHEELER. 
237. 

{Fungi, relation of, to insects. A. T. 
SPEARE. 142. 

tHoney bee, auditory sense of. 
McInpoo. 215. 

tHymenoptera in British Museum. T. 
D. A. CockERALL. 144. 

tHymenoptera in U. S. National Museum. 
S. A. Ronwer. 145. 

*Hymenoptera, new species, North Amer- 
ican. S. A. Ronwer. 192. 

{Hymenoptera parasitic on European 
cornborer (Pyrausta nubilalis). A. B. 
Ganan. 195. 

*Hymenoptera, Serphidoid, Cynipoid and 
Chalcidoid. A. A. GrrauLt. 261. 
*Ichneumon-flies of the genus A panteles, 
revision of North American. C. F. W. 

MUESBECK. 347. 

*Ichneumon-flies of subfamily Ichneumo- 
ninae (Pimplinae), Holarctic tribes of. 
R. A. CusHMAN and S. A. ROHWER. 
191. 

*Ichneumon-flies of tribe Acoenitint, 
North American. R. A. CUSHMAN and 
S. A. Ronwer. 191. 

*Ichneumon-flies of tribes Labenini, Rhys- 
sini, Xoridini, Odontomerini, and Phy- 
todietini. S. A. Rouwer. 191. 

*Ichneumon-flies of tribes Lycorini, Poly- 
sphinctini, and Theroniinit. North Amer- 
ican. R.A. CusHMAN. 261. 

tInsects, how the Government is fighting. 
L.O. Howarp. 472. 

{Lathrodectes mactans in northern New 
Hampshire. W. H. Fox. 1438. 

*Lepidoptera, descriptions of new species, 
larvae and pupae. C. Herricn. 192. 

*Lepidoptera in the U. S. National Mu- 
seum, new species of. Wm. SCHAUS. 
192. 

tLocust, Moroccan, 
against. 


N. E. 


fight in France 
L. O. Howarp. 242. 
tMosquitoes on the Amazon. J. C. 
BRADLEY. 213. 


SUBJECT INDEX 


{Parasite, externalegg. R.A. CUSHMAN. 
146. 

Phaneropterae (Scudderiae), Orthopter- 
ous group. A.N.CaupELL. 487. 
fPlant pathologists and entomologists, 
cooperation between. F. K. Ravn. 142. 
tPlumarius, an aberrant genus of Hy- 
menoptera. J. C. BrapiEy. 214. 
{Quarantine work on the Mexican border. 

E. R. Sasscer. 217. 

{Saw-flies, comparison of larval folds 
and adult scleritesin. W.MIppDLETON. 
140. . 

*Saw-fly, black grainstem of Europe in 
U.S. A.B. Ganan. 55. 

*Termites, colonizing reproductive adults. 
T. E. SnypDER. 237. 

*Termites, nearctic, revision of. N. 
Banks; Biology and geographic dis- 
tribution by T. E. Snyper. 565. 

tWire worm, serious pest, introduction 
of. J. A. Hystop. 143. 

Ethnology. *Alsea texts and myths. L. 
J. FRACHTENBERG. 56. 

*Burial, native forms of, and cemeteries 
east of the Mississippi. D. I. Busn- 
NELL. 55. 

*Owl sacred pack, Fox Indians. T. 
MICHELSON. 395. 

Evolution. ‘*Irreversibility, evolution and. 
A.J. Lorca. 56. 

*Kinetics of material transformations. 
A. J. Lorxa. 56. 

Genetics. tChromosomes in relation to 
heredity. C. E. McCune. 316. 
*Fixed intermediate, Hordeum interme- 
dium haxtoni, occurrence of, in crosses 
between H. vulgare pallidum and H. 
distichon palmella. H. V. HARLAN 

and H. K. Hayss. 137. 

fHeredity as factor of resistance of 
guinea-pigs to tuberculosis. S. 
Wricnt. 316. 

*Maize, heritable characters of—lineate 
leaves. G. N. Conuins and J. H. 
KempTon. 55. 

Maize, linkage between brachytic culms 
and pericarp and cob colorin. J. H. 
Kempton. 13. ; 

Geochemistry. *Earth’s crust, chemistry of. 
H. S. WasHincTon. 420, 422. 





SUBJECT INDEX 531 


+Orientite, new silicate of manganese and 
calcium. E. V. SHANNON and D. F. 
Hewett. 445. 

*Sediments, chemical researches on. H. 
E. Merwin. 419. 

Water of Borax Lake. R. C. WELLS. 
477. 

Geodesy. tAuthalic latitude. C.S. Apams. 
347. 

{Coastal currents and winds on the Pa- 
cific coast. H. A. MARMER. 397. 
*Gravity, modern methods of measuring 

intensity of. C.H.Swick. 374. 

*Latitude developments connected with 
geodesy and cartography. O. S. 
Apams. 312. 

*Map projection, elements of. C. H. 
DegeEtTz and O.S. Apams. 345. 

§Neutral Geodetic Association, with- 
drawal of U.S. from. 67. 

*Plane rectangular coordinates and geo- 
graphic positions. W. F. REYNOLDS. 
440. 

*Radio-compass bearings. O. S. ADAMS. 
416. 

{Tidal current investigations. H. A. 
MARMER. 37. 

tTidal work of Coast and Geodetic Sur- 
vey. G. T. Rupe. 284. 

{Tides in Bay of Fundy and their 
causes. H. A. Marmer. 513. 

Geography. tAerial photographs, use of, 
in geography. W. T. LEE. 426. 

tAsia Minor, geography of. L. Domin- 
IAN. 422. 

*California, Salton Sea region. J. S. 
Brown. 471. 

tHawaii revisited. W.E.Sarrorp. 214. 

§Katmai expeditions, publication of re- 
sults of. 67. 

{Philippines, man and nature in the. 
E. D. Merriuy. 114. 

Geology. *Alamosa Creek valley, N. Mex., 
geology of, with reference to oil and gas. 
D. E. WINCHESTER. 260. 

*Alaska mining, future of. A. H. BRooxs. 
282. 

*Alaska, mining in northwestern. S. H. 
Catucart. 375. 

tAsia Minor, geography of. L. Do- 
MINIAN. 422. 


tAsphalt beds of Rancho la Brea. L. H. 
MILLER. 262. 

By-products of applied geology, scien- 
tific. G.O.Smrrx. 203. 

{Carboniferous and Triassic of south- 
west Utah, phases of. J. B. REESIDE 
and H. Bassier. 445. 

*Chemistry of the earth’s crust. H. S. 
WASHINGTON. 420, 1422. 

*Chrome ores in Penn., Md. and N. C. 
E. B. Knepr and J. V. Lewis. 494. 

*Coal in eastern Idaho. G. R. MANs- 
FIELD. 193. 

*Coal in San Juan Co., N. Mex. C. M. 
Bavugr and J. B. Regsmwg. 419. 

tCompression on the Pacific coast, evi- 
dences of. B. Wmuts. 427. 

*Copper deposits of Ray and Miami, 
Ariz. F. L. Ransomes. 57. 

{Deccan traps and other plateau basalts 
H.S. WasHIncToN. 446. 

*Divide silver district, Nev. 
441. 

fElastic properties of rocks. 
Apams. 447. 

tEskers of Ireland. L. LaForcr. 446. 

*Gas, natural, resources available to 
cities of Texas. E. W. SHaw and P. L. 
Ports. 193. 

tGeochronology, its application to Amer- 
ica and other parts of the earth. 
G. DEGEER. 427. 

Granites of Washington, D. C. H. S. 
WASHINGTON. 459. 

*Ground water in Norwalk, Suffield and 
Glastonbury areas, Conn. H. S. 
Patmer. 510. 

*Ground water in Pahrump, Mesquite, 
and Ivanpah valleys, Nev. and Cal. 
G. A. WarING. 259. 

*Ground water of western San Diego 
Co., Cal., geology and. A.J. Exiisand 
C.H. Leg. 235. 

{Ground water problems in the Hawaiian 
Islands. C. E. Mgrnzer. 424. 

*Ground water, publications of U. S. 
Geological Survey relating to. O. E. 
MEINZER. 58. 

tHawaii, recent volcanic events in island 
of. O.E.MgtnzER. 427. 


A. KNopr 


L. H 





532 


Geology (Continued) 


tHomestake ore body, structure of. S. 
Paice. 446. 

tIgneous geology of southeastern Idaho. 
G. R. MANSFIELD. 446. 

*Iron-depositing bacteria and their ge- 
ologic relation. E. C. Harper. 56. 

*Iron ore near Stanford, Mont. L. G. 
WESTGATE. 393. 

*Iron-ore resources of Europe. M. Rogs- 
LER. 419. 

tKatmai region, Alaska, structural and 
volcanic geology of. C. N. FENNER. 
444, 

tLithology of Bend Series, Texas. M. I. 
GoLpMAN. 425. 

tLianoria, Paleozoic land area in Louisi- 
ana and Texas. H. D. Miser. 444. 

tLode deposits of Manhattan, Nev. H. 
G. Fercuson. 444. 

*Manganese ore in Batesville district, 
Ark. H.D.Mrtser. 194. 

*Manganese ore in Colo. E. L. Jonss, 
Jr. 393. 

*Manganese ore in Wyo. E. L. Jongs, JR. 
392. 

*Massachusetts, igneous rocks of Essex Co. 
C.H.Crapr. 470. 

tMeanders of James and Potomac riv- 
ers. M.R. CAMPBELL. 421. 

tMicro-paleontology of Bend _ Series, 
Texas. P.V.Rounpy. 425. 

*Mid-continent oil and gas field, origin of 
faults, anticlines and buried Granite 
Ridge of. A. E. Fatn. 236, 1423. 

*Mineral resources of Goodnews Bay, 
Alaska. G. L. Harrman. 376. 

¢Mines and minerals, classification of, for 
taxation. H. W. CorNnew. 421. 

*Mining in Matanuska coal field and 
Willow Creek district, Alaska. T. 
Cuapin. 375. 

*Mining in northwestern Alaska. S. H. 
CarucarT. 375. 

tMississippian of Mississippi and Ohio 
valleys. C. Burrs. 445. 

*Mogollon district, N. Mex. 
Fercuson. 375. 

tMoon craters, interpretation of. S. 
Paice. 422. 
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tMountain pediments, erosion of desert 
ranges. KIRK BRYAN. 422. 

*Oil and gas field, Lance Creek, Wyo. 
E. T. Hancock. 237. 

*Oil and gas, geology of Alamosa Creek 
valley, N. Mex., with reference to. 
D. E. WincHESTER. 260. 

*Oil field, Cement, Okla. 
Reeves. 510. 

*Oil possibilities in Baxter Basin, Rock 
Springs uplift, Wyo. A. R. ScHutrz. 
418. 

tPaleontological work at the National 
Museum. R.S. Basser. 446. 

tPalladium mine near Kasaan, Alaska, 
the Salt Chuck. J.B. Mertrm, Jr. 423. 

tPeneplanation, suggested modification 
of doctrine of. L. LaForce. 447. 

*Permian salt deposits of south central 
U. S. N.H. Darton. 470. 

*Phosphate rocks near Maxville, Mont. 
J. T. ParpDEE. 393. 

tPleistocene lakes along Mohave River, 
Cal. D. G. Tompson. 423. 

tPleistocene lakes in the Basin-and-Range 
Province. O. E. MEInzER. 447. 

tPoplar Dome in Montana, structure of. 
W. T. Tuo, Jr. 421. 

*Potash deposits in Spain. H. S. GaLz. 
376. 

*Potash deposits of Alsace. H. S. Gave. 
392. 

*Potash resources of Nebraska. W. B. 
Hicks. 376. 

tRio Tinto and other historic mines of 
Spain. C. DegKars. 426. 

tSalines and saline lakes, utilization of 
some. R.C. Weis. 446. 

tSalton Basin, Cal., fault features of. 
J. S. Brown. 423. 

tSedimentary rocks, sizing scale for con- 
stituents of. C.K. WENTWORTH. 426. 

tStratigraphy of Bend Series and contig- 
uous formations in Texas. P. V. 
Rounpy and M.I.Gotpman. 425. 

{Stratigraphy of metamorphic rock of 
southeastern Pennsylvania and Mary- 
land. A. I. Jongs and E. B. KNnopr. 
446. 

*Sunset-Midway oil field, Cal. Part I. 
R.W. Pack. 58. 
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Geology (Continued) 

tTaxation, classification of mines and 
minerals for. H. W. CorNngELL. 421. 

{Thrust faulting in Cottonwood district, 
Wasatch Mts., Utah. F. C. CaALxins. 
422. 

¢Triassic and Carboniferous of south- 
western Utah, phases of. J. B. REE- 
SIDE and H. Bassuer. 445. 

*Tungsten deposits of U.S. F. L. Hgss 
and E. S. Larsen. 487. 

tTypes of structure in southern Idaho. 
G.R. MANSFIELD. 421. 

{tWar, application of geology to. A. H. 
Brooks. 421. 

*Water, exploratory drilling for, and use 
of ground water for irrigation in Stepto 
Valley, Nev. W. O. Crark, C. W. 
RIppELL, and O. E. MEInzER. 442. 

*Water resources of Gila and San Carlos 
Valley, Ariz., geology and. A. T. 
SCHWENNESEN. 58. 

tWest Indies, geology of northern. T. W. 
VAUGHAN. 426. 


*Yellow Pine cinnabar mining district, 


Idaho, geology of. E. S. LARSEN and 
D. C. Livincston. 192. 

TYosemite region, physiographic history 
of. F. E. Matrues. 421. 

tYosemite Valley, torrent channels and 
torrent leveesin. F.E.Matrues. 446. 
See also Metallurgy, Mineralogy, Pe- 
trology, and Volcanology. 

Hydrology. *Ground water in Norwalk, 
Suffield and Glastonbury areas, Conn. 
H.S. Paumer. 510. 

_ *Ground waters of western San Diego 

' Co, Cal. A. J. Exzis and C. H. Lae. 
235. 

*Salton Sea region, Cal., watering places 
in. J.S. Brown. 471. ; 

*Surface waters of Vermont. 
Pierce. 137. 

*Water, exploratory drilling for, and use 
of ground water for irrigation in Step- 
toe Valley, Nev. W. O. Crark, C. W. 
RIppELL, and O. E. MEmzer. 442. 

*Water supply of St. Mary and Milk 
Rivers, 1898-1917. B. E. Jongs and 
R. J. Burtey. 510. 
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Ichthyology. t+Artificial pearls. H. M. 
SmirH. 315. 

tEel, youngest ever captured. H. M. 
Smirx. 315. 

Inorganic Chemistry. *Akermanite-gehlen- 
ite system. J. B. Fercuson and A. F. 
BupDINGTON. 111, 374. 

Alkali halides, crystal structure of. R. 
W. G. Wycxorr. 429. 

*Crystal structure of some carbonates of 
calcite group. R. W. G. WryKorr. 
391. 

*Magnesium oxide, crystal structure of. 
R. W. G. Wycxorr. 441. 

Mathematics. Correlation between func- 
tions, and spurious correlation. L. J. 
REED. 449. 

Dilution method of counting bacteria. 
P. V. WELLS and W. F. Weis. 265. 

Metallurgy. ‘“*Intercrystalline brittleness of 
lead. H.S. Rawpon. 312. 

*Structure and related properties of met- 
als. Bur. Stand. Circular. 440. 

Meteorology. tAeronautics, meteorological 
factor in. C. L. MBIsINGER. 283. 

tLaw of geoidal slope and fallacies in 
dynamic meteorology. C. F. MaRvIN. 
211. 

{Solar constant observing stations. C. 
G. Apsor. 473. 

Mineralogy. *Augite from Vesuvius and 
Etna. H. S. WasHINGTON and H. E. 
MErRwWIN. 441. 

Bementite and neotocite from western 
Washington; identity of bementite and 
caryopilite. J. T. Parpgs, E. S. Lar- 
SEN, Jr., and G. STEIGER. 25. 

Galenobismutite from gold-quartz vein in 
Boise Co., Idaho. E. V. SHANNON. 
298. 

Lazulite of Graves Mt., Ga., and other 
occurrences in the U.S. T.L. Watson. 
386. 

Sulfo-salt minerals, classification of. E. 
T. Wuerry and W. F. Fosnac. 1. 

Navigation. ‘*Vessel-to-shore radio-com- 
pass bearings in aerial and transoceanic 
navigation. G. W. LiTTLEHALES. 59. 

Necrology. §BARNARD, EDWARD CHESTER, 
148. Bumsrgap, HENRY ANDREWS, 
68. Dewey, Freperic Perkins, 148. 
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DoouitTLe, ALFRED, 172. FENSTER- 
MACHER, Lioyp C.,352. FiscuHer, Louis 
ALBERT, 379. GAMBLE, WILLIAM 
H., 428. Hacar, Wi.1aM VALLEY, 
244. Hawes, CHARLESS.,319. How- 


ELL, RALPH W., 24. JENNEY, WALTER 


Procror, 428. Karr, Doucias, 244. 
LaTHaM, Ecror B., 220. Lucas, AN- 
THONY Francis, 400. McKetvy, E. 
C., 43. Ossrity, Eunice Rockwoop, 
516. Parmer, Wi.iamM, 244. Ravn, 
F. Kéxprn, 143. Rosa, Epwarp BEn- 
NETT, 288. Srmncuar, C. H., 212. 
SNELL, MERWIN Porter, 448, 516. 
VOORHEES, SAMUEL STOCKTON, 428. 
Wits, ARTHUR R., 264. ZanHM, JOHN 
AvucustTingE, 516. 

Oceanography. Electrical conductivity 
method of measuring sea-water salinity. 
A.L. Tuuras. 160. 

Problems of physical oceanography. A. 
L. THuras. 132. 

Optics. tColor and spectral distribution 

of light. I. G. Primsr. 239. 


*Contrast sensibility of the eye and the 
resolving power of the microscope. 
F. E. Wricur. 311. 

*Dispersion in optical glasses. F. E. 


Wricnr. I. 345; II. 374. 

tOptical basis of Bittinger’s camouflage 
paintings. I. G. Priest and M. K. 
FREHAFER. 238. 

{Spectral distribution of energy required 
to evoke gray sensation. I. G. Prigsr. 
396. 

Ornithology. *America, North and Middle, 
birds of. R. Rmcway. 59. 

*America, South, new birds from Peru, 
Bolivia, Brazil, and Colombia. F. M. 
Chapman. 111. 

*A. O. U. check-list, fifth annual list of 
proposed changes in. H. C. OBER- 
HOLSER. 497. 

*Clapper rail, new from Fla. 
OBERHOLSER. 496. 

*Cliff swallow, new from Canada. H.C. 
OBERHOLSER. 496. 

*Crow in relation to agriculture. E. R. 
KALMBACH. 512. 

*Dove, white-winged, habits of. ALEx. 
WrEtTMoRE. 495. 
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*Duck, ring-necked, systematic position 
of. N. Houusrer. 61. 

*Expedition to tropical Pacific in charge 
of Alexander Agassiz. C. H. Town- 
SEND and ALEX. WETMORE. 62. 

*Federal protection of migrating birds. 
G. A. LAwyer. 61. 

tFlight, height of birds’. 
262. 

*Florida Keys and south end of mainland, 
birds observed on, in 1919. P. BARTSCH. 
60. 

*Florida redwing, plumage of male. F. 
C. Lincoun. 111. 

*Flycatcher, Guinea (Myiarchus ferox) 
races of. H.C. OBERHOLSER. 497. 
*Game preserves, federal and state. E. 

W. Newtson. 512. 

*Grebes, ‘feeding habit of. 
MORE. 496. 

*Guano birds of Peru. R. E. CoxKgr. 
61. 

*Lake Burford, N. M., habits of birds at. 
ALEX. WETMORE. 496. 

*Lanius ludovicianus, new subspecies of. 
H.N.OBERHOLSER. 62. 

*Larus hyperboreus barrovianus, status of. 
H. C. OBERHOLSER. 62. 

*Melanerpes erythrocephalus, new subspe- 
cies of. H. N. Opgriorser. 112. 
*Migration of North American birds. H. 

C. OperHotserR. XI. Canada jay, 
Oregon jay, Clarke’s nutcracker, pifion 
jay. 113; XIII. European starling, 

bobolink. 496. 

*Mutanda ornithologica VIII. 
OBERHOLSER. 112. 

*Myiarchus ferox, Guiana flycatcher, 
races of H.C. OBERHOLSER. 497. 

*North American birds, motes on. 
H. C. OBERHOLSER. 63. 

*North and Middle America, birds of. 
R. Riweway. 59, 512. 

*Otocoris, new from Calif. H. C. OpErR- 
HOLSER. 497. 

§Palmer collection transferred to U. S. 
National Museum. 500. 

*Pipilo Juscus, new subspecies of. H. C. 
OBERHOLSER. 60. 

*Protection, federal, of migratory birds. 
G. A. Lawyer. 61. 
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*Prunella modularis, new subspecies from 
Pyrenees. F. Harpsr. 63. 

*Ptarmigan, new, from Mt. Rainier. W. 
P. Taytor. 495. 

*Quiscalus quiscula, races of. H. C. OBER- 
HOLSER. 62. 

*Rhynchocyclus, relationships and geo- 
graphic distribution of species and 
races of. C. B. Cory. 111. 

*Rookeries of the Tortugas. P. BARTSCH. 
60. 

*South American birds, new. W. E. C. 
Topp. 511. 

*South America, new birds from Peru, 
Bolivia, Brazil, and Colombia. F. M. 
CHapMAN. 111. 

Tinamidae, new birds of family. ALEx. 
WETMORE. 434. 

*Tortugas, bird 
Bartscu. 60. 

*Washington, all-day bird trip at. H.C. 
OBERHOLSER. 112. 

*Washington region, Oct.—Nov., 1919. 
H. C. OBERHOLSER. 512. 

*Waterfowl in Neb. H. C. OBERHOLSER. 
495. 

*Whippoorwill, new from Porto Rico. 
ALEX. WETMORE. 60. 

Paleontology. Brachiopod, shell regenera- 
tion in. W. A. Price. 32. 

*Fauna of Cannonball marine member of 
Lance formation. T.W. STANTON and 
T. W. VaucHaNn. 138. 

{National Museum, paleontological work 
at. R.S. Bassuer. 315, 446. 

*Orthaulax, Tertiary guide fossil. C. W. 
Cooke. 471. 

*Orthophragmina and _  Lepidocyclina, 
American species of. J. A. CUSHMAN. 
194. 3 

*Orthophragmina, new species, from La. 
J. A. Cusuman. 511. 

*Operculina and Heterostegina, American 
species of. J. A. CusHMman. 511. — - 

fReptiles, reconstruction of extinct. C. 
W. Gmmorg. 426. ; 

{Vertebrate, fossil, exhibit in the National 
Museum. C. W. Gumore. 66. 

Petrology. Essex Co., Mass., igneous rocks 
of. C. H. Ciapp. 470. 
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Granites of Washington, D. C. H. S. 
WASHINGTON. 459. 
*Italite, new  leucite 
S. WASHINGTON. 346. 
Lamprophyre dike cutting a pyrite body 
in Boyd Smith mine, Va. T. L. War- 

son. 341. 

Monticellite alnoite from Isle Cadieux, 
Quebec. N. L. Bowen. 278. 

Obsidian from Copan and Chichen Itza. 
H. S. WasuincTon. 481. 

*Rhyolites of Lipari. H. S. WASHINGTON. 
392. 

Physical Chemistry. Acidity, methods of 
stating. E. T. Wuerry and E. Q. 
Apams. 197, 202. 

Acidity, Wherry and Adams’ methods of 
stating, reply to. W.M.CrarK. 199. 

Chemical structure and physiological ac- 
tion. C. 1. AusBeRG. 321. 

*Melting point curve, estimating impuri- 
ties by. W. P. Warre. 113. 

Physics. t+Aerial navigation. H. H. Eaton. 

498. 

fAeronautic instruments, old and new 
problems of. M. D. Hersey. 22. 

tAeronautics, meteorological factor in. 
C. 1. MEISINGER. 283. 

tAircraft engines at high altitudes. H. 
C. Dickinson. 22. 

*Annealing of glass. L. H. Apams and 
E. D. Wmuramson. 417. 

tDensity of strained glass. L. H. ApAmMs 
and E. D. Wm.1aMsoNn. 284. 

{Dental materials, physical properties of. 
W. H. Souper and C. G. Pergrs. 37. 

Diamond, compressibility of. L. H. 
Apams. 465. 

tElectrical resistance of the human body. 
F. Wenner, J. S. Martin, and N. L. 
ForMAN. 286. 

fElectricity, diurnal variation of atmos- 
pheric. S. J. Mavucuiy. 398. 

Furnace temperature regulator. H. S. 
Roperts. 401, 1497 

*Gases, efflux of, through small orifices. 
E. BucxincHaM and J. D. Epwarps. 
209. 

tGeoidal slope, law of, and fallacies in 
dynamic meteorology. C. F. Marvin. 
211. 
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Physics (Continued) 

tHeat conduction in fins of air-cooled 
engines. S. R. Parsons and D. R. 
Harper. 513. 

Heating of substances by expansion. L. 
H. Apams. 349. 

tHypsometer as precision instrument. E. 
F. MugELLER and T.S. Siicu, Jr. 167. 

tIllumination measurements, daylight, 
and sky brightness. H. H. Kmsa tu. 
513. 

tInduction coils, distributed capacity of. 
G. Breit. 239. 

*Integration method of deriving the alter- 
nating current resistance and induc- 
tance of conductors. H. L. Curtis. 
209. 

fInternational hydrogen scale, comparison 
of, with standard scale of temperature 
defined by platinum resistance ther- 
mometer. R. H. Wr.HELM and A. K. 
BENSON. 

Irreversible time effects, theory of. M. D. 
HERSEY.- 149. 

tMagnetic reluctivity and  eutectoid 
carbon steel. C. Nusspaum. 38. 

tMagnetization by rotation, experiments 
on. §.J.Barnetr. 162. 

*Magnetizing force, variation of residual 
induction and coercive force with. 
R. L. SANForp and W. L. CHENEY. 
210. 

tMagneto, physics of high-tension. F. 
B.Smssee. 38. 

tMollier diagrams. E. F. MugLLER and 
C. H. Mygrs. 347. 

*Photometers, measurement of intensity 
of transmitted and reflected light by 
polarization. F. E. Wricut. 282. 

tPiezo-electric effect. A. M. NicoLson. 
473. 

*Polarization photometer prisms. F. E. 
WrichT. 282. 

*Polarized light in study of ores and 
metals. F. E. Wricnr. 281. 

tPressures, production and measurement 
of extremely low. S. DusHman. 21. 

*Radiation, constants of. W. W. Cos- 
LENTz. 209. 

*Radiation, thermal, present status of 


constants and verification of laws of. 
W. W. Cosientz. 439. 

Radioactive quantity, name of a (curie 
or rutherford). N. E. Dorsey. 381. 

tRange finder, self-contained base, and 
its errors. I. C. GARDNER. 395. 

tResistance thermometer construction. 
T. S. Suicu, Jr. 313. 

{Sky brightness and daylight illumination 
measurements. H.H.Krmesau. 513. 

{Specific and latent heats of nickel and 
monel. metal. W. P. Wuire. 350. 

{Spectral distribution of energy required 
to evoke gray sensation. I. G. Prigsr. 
396. 

Supraconductivity, discontinuity of re- 
sistance preceding. P. W. BRIDGMAN. 
455. 

tThermostatics. T.S. Sricn, Jr. 168. 

*Ulbricht sphere in measurement of re- 
flection and transmission factors. E. 
KARRER. 439. 

§Weights, magnetic. 476. 

X-rays, characteristic soft, from arcs in 
gases and vapors. F. L. Mou_er and 
P. D. Foorg. 273, 513. 

X-rays, wave lengths of. R. W. G. 
Wycxorr. 366. 

Phytopathology. Cooperation between en- 
tomologists and plant pathologists. F. 
K. Ravn. 142. 

tWhite pine and blister rust. S. B. 
DETWILER. 119. 

Radiotelegraphy. Chronographic recorder 
of radio time signals. E. A. EcKHARDT 
and J. C. Karcuer. 303, 1348. 

Radio signal fading phenomena. J. H. 
DELLINGER and L. E. WHITTEMORE. 
7240, 245. 

*Transmission and reception with antenna 
and coil aerials. J. H. D&LLINGER. 
313. 

Wave front angle in radiotelegraphy. 
L. W. Austin. 101. 

Science, General. tBritish Association for 
the Advancement of Science, 1920 meet- 
ing. 166. 

§Congress, matters of scientific interest in. 
170. 

Distribution of scientific information in 
the U. S. R. B. Sosman. 69. 
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§Educational courses at Bureau of Stand- _ 


ards. 428. 

$Educational courses at Department of 
Agriculture. 515. 

§Interchange of publications between 
Germany and the U.S. resumed. 147. 

§Lectures at Bureauof Standards. 499. 

+Pan-Pacific Scientific Congress. W. 
Bowr. 165. W. E. Sarrorp. 118. 

§Patents arising in government service, 
conference on. 379. 

§Personnel Research Federation, organi- 
zation of. 196. 

tRock Creek Park, lure of. 
ScRIBNER. 121. 

Scientific Notes and News. 24, 44, 67, 100, 
123, 147, 170, 196, 220, 244, 264, 287, 
317, 351, 379, 400, 428, 447, 476, 499, 
515. 
Spectroscopy. 

the atmosphere. 


F. LAMSON- 


*Spectral transmission of 
E. KarrerR and E. 


P. T. Tynpaww. 210. 
*Wave length measurements in arc spec- 
tra photographed in yellow, red, and 


infra-red. F. M. WALTERS, Jr. 439. 
*Wave lengths in arc spectra of seven 
elements. C. C. Kimss and W. F. 
MgEccErs. 210. 
Technology. {Optical glass, new methods of 
sealing. C. O. Farrcump. 314. 
Radiators for aircraft engines. S. R. 
Parsons and D. R. HARPER. 409. 
Terrestrial Magnetism. tAtmospheric elec- 
tric observations during solar eclipse of 
May 29, 1919, and summary of similar 
observations. S. J. Maucariy. 163. 
Earth’s size, bearing of, upon changes in 
its magnetism. W.F.G.Swann. 275. 
tMagnetic and meteorological observa- 
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tions during solar eclipse May 29, 1919. 
L. A. Bauer. 164. 

{Solar activity, terestrial magnetism, 
and terrestrial electricity. L. A. 
Bauer. 399. . 

Volcanology. tHawaii, 
events in island of. 
427. 

§Katmai eruption, assimilation during. 
C.N. Fenner. 514. 

*Katmai region, Alaska, and eruption of 
1912. C. N. Fenner. 394. 

tKatmai region, Alaska, structural and 
volcanic geology of. C. N. FENNER. 444. 

*Mauna Loa, gas collections from. E. 
S. SHEPHERD. 420. 

Zoology. tBirds and mammals of Yosemite 
Park. H.C. Bryant. 263. 

fCrinoids. A. H. Crark. 64. 

*Crinoids collected by Barbados-Antigua 
expedition. A. H. Crark. 312. 

*Echinoderms of Canadian Arctic expe- 
dition. A. H. CrarK. 283. 

Evolution of animals. A.H. CLARK. 207. 

Marionella (Eurystonia), emendation. 
N. A. Cops. 6504. 

Mollusks, Philippine land (Ceratopoma). 
P. Bartscn. 501. 

Names, family, in zoology. W. L. 
MCcATEE. 230. 

Nomenclature of supergeneric names. 
S. A. Ronwer. 106. 

*Ophiurans collected by Barbados-An- 
tigua expedition. A. H. CiarK. 346. 

*Sea lilies and feather stars. A. H. 
CLARK. 283. 

{Ship worm, damage caused by. P. 
Bartscu. 665. 

{Turtle, spotted, sexual differences in 
coloration. S.F. Brake. 242. 
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